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addressed at Talfourd Lodge, 8.E., or 46, Sor thampton 
Buildings, Chancery Lane, London. 


THE INVENTORS’ INSTITUTE 
4, St. MARTIN’s PLACE, TRAFALGAR SQUARE. 


President—8IR ANTONIO BRADY. 
_ The qualification for Annual Members of the Institute 
is ayearly Subscription of One Guinea, and for Life Mem- 
a payment of Ten Guineas. {ce advertisement 
at back. 


Persons desirous of becoming members are requested to 
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By F. W. Campin, of Gray’s Inn, | 


London: Locxwoop, Stationers’ Court. 


MEN, AND OTHERS. 


THE PATENT HYGIENIC 
VENTILATING WATERPROOF COAT. 


_ This Ceat, whilst retaining the ordinary shape, is so 
internally constructed that a free current of pure air con- 
stantly passes through it, thus securing perfect immunity 
from the unhealthful influences of condensed perspiration. 
SoLe MANUFACTURERS :— 
ANDERSON, ABBOTT, anp ANDERSON. 
India Rubber Manufacturers, 
QUEEN VICTORIA STREET, CITY. 


41so to be had of all re-pectable India Rubber Dealers, 
Tailors, and Outfitters. 


Now ready, price 2s. 6d., cloth, 
OF THE LABOUR 


Being a popular guide to the Employers and Workman 
Act, 1875, with the Rules and Forms of the Lord Chan- 
cellor, and an Abstract of the New County Court Rules ; 
the Conspiracy and Protection of Property Act, 1875; the 
Trade Union Act, 1871; Russell Gurney’s Act, 7868; and 
the Arbitration Act, 1872; with Introduction, Nc+.:, and 
other matter, for the especial use of workmen. 


By GEORGE HOWELL, 


(Late Parliamentary Secretary to the Trades Unions of 
Great Britain.) 


Every Society, and every Branch of a Society in the 
United Kingdom, should have a copy for constant reter- 
ence; and every intelligent workman who desires to 
understand the Laws bearing upon Contract, Conspiracy, 
and Trade Unions should also have a copy. The proof 
sheets have been carefully revised and corrected by several 
eminent Parristers conversant with the law on the sub- 
jects treated of in this work. Employers likewise will 
find this a useful guide. 


To be had at the Bookstalls at all Railway Stations, 
and of all Booksellers. Trade supplied by 


H. W. FOSTER, 
14, FETTER LANE LONDON, E.C. 


HIGGINS’S DIGEST OF PATENT 
CASES. 


Just Published, 8vo, price 21s. cloth. 


A DIGEST of the REPORTED CASES 
RELATING to the LAW and PRACTICE of 
LETTERS PATENT for INVENTIONS decided from 
the passing of the Statute of Monopolies to the present 
time. By CLeEmenT Hicorns, M.A., F.C S., of the Inner 
Temple, Barrister-at-Law. 
lLorion: BUTTERWORTHS, 7, FLEET STREET, 
Her Majesty’s Law Publishers. 


GENTLEMAN possessing an Inven- 
tion of anImproved Pavement, comprising numer - 
ous advantages, viz.. tubstantial, Durable, Noiseless,, 
Smooth, G Fovothold, is willing to come to reasonable 
terms with anyone having means to bring the invention 
into effect. 

Address,—L. Pavement, care of the Inventors’ 
Patent Right Association, 21, Cockspur Street, London. 
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CATIONS FOR PATENTS. 
April 20th to May 20th, inclusive. 

The following Index gives first the class, then the name of 
the Inventorand the No. of the Patent. In this list (com.) 
means Invention communicated from abroad. Further 
info: mation as to the progress of these Patents by Notice 
to Proceed, Sealing, and Specifying, can be obtained at 
the Office, 21, haring-cross. 


Acips and “74> W. Kalbfleisch, 1618. 
B. C. Molloy and J. D. Warren, 1958. 

Apvertisinc —B. B. Anthony, 1606. H. A. 
Dufrene (com.), 1605. D. Famet, 1965. 

AgERaTinoG, Aerated, Liquids.—T. H. Larmuth, 
1916. 

Arr, Gas, and Wind Engines, and Mills, &.— 
W. R. Lake (com.), 1985. 

Arr Pumps, Exbausting and Compressing Air 
and Fluids.—J. E. Matthewson, 1584. J. C, 
Leaver, 1813. R. R. Gubbins, 1954. 

Axattes, Alkaline, Earthy Salts.—E. K. Mue- 
pratt, 1733. W. Jones and J. Walsh, 1760. 

Animas and Birds (marking, &c.)—T. Rule, 
1686. 

Armour Platee.—T. R. Oswald, 1712. Sir J. 
Whitworth, 1743. G. Wilson, 1878. 

Ax.egs, Shafis, Bearings, Journals, Axle Boxes, 
Packing for Axles, Lubricating Axles, &c.—W. L. 
Wise (com.), 1601. W. Holmes, 1719. M. Fen- 
ton and B. Cockayne, 1720. D. R. Malcolm, 
1732. R.E.Crickett, 1808. A. Handyside, 1866. 
W. R. Lake (com.), 1986. W.R. Lake (com.), 
2002. 

Baas, Baskets, Sacks, Holders, and Fastenings. 
—T. L. Daltry, 1577.—P. J. Lack, 1507. G. 
Miller (com.), 1799. 

Barus, Bathing Appliances, Lavatories.—J. L. 
Bremond, 1610. 

Tiayonets, Daggers, Swords, &.—W. H. 
Atcins, 1731. 

Beuts, Braces, Girths, and Bands for wear.— 
E. DePass, 1684. W. R. Lake (com.), 1984. 

and Decolourizing.— N. and J. 
Greening, 1622. 

Burowine Engines and Fans, Bellows.—J. H. 
W. Biggs, 1788. T. Fletcher, 1857. 

Bonsins, Spools, and Reels.—T. J. Rickwood, 
1844, 

Booxs, Albums, Portfolios, Bookcovers, Book 
Slides or Holders, Bookbinding.—J. Burch, 1801. 
H. J. Haddan (com.), 1908. 

Boots, Shoes, Leggings, Cleaning Boots.—J. 
Appleyard, 1631. H. J. Haddan (com.), 1680. 
E. Waterman, 1846. B. Basevi, 1898. E. P. 
Alexander (com.), 1979. 

Borne, Drilling, and Rifling, Gimlets and 
Augers.—J. Sunderland, 1566. J. E. Matthewson, 


1534. A. Upward, 1724. W. R. Lake (com), 
1925. 
Botrtes and Jars, Bottle-holders, Bottle- 


stoppers, Capsules, and Corks.—T. Cockroft, 15{1. 
F. Smith, 1881. N. Thompson, 1914. J. Pitts, 
1925. 


| 
| 
7 


82 


THE SCIENTIFIC AND LITERARY REVIEW. 


June, 1877, 


Boxses, Trunks, Portmanteaus, Letter-boxes, 
Work-boxes, Dressing Cases, Canisters.—W. J. 
Dodds and A. Robb, 1603. W. P. Thompson 
(com.), 1838. 

Breap, Biscuits, and Pastry, Bakers’ Ovens.— 
C. Boddy, 1777. 

Brakes for Machinery, Stop Motions. — E. 
Whalley and J. Horrocks, 1807. 

Breaks, Skids, and Buffers for Cartiages and 
Railways.—W. Merrick and W. H. Halliwell, 
1596. G. F. Redfern (com.), 1695. 8S. Wheat, 
1763. G. Wilson, 1877. 

BrewinG, Fermenting, Making Fermented and 
Unfermented Beverages, &c.—T. H. Larmuth, 


1917. 

Bricks, Tiles, and Building Blocks.—J. 
Liddell and A. Macphail, 1557. T. Rawcliffe, 
1634. OC. H. Murray, 1690. H. Crichley, 1869. 
W. Hellier, 1937. W.R. Lake (com.), 1941. W. 
C. 8. Percy and F. H. Oclee, 1980. 

Brusues and Brooms.—J. L. Davies, 1818. W. 
P. Thompson (com.) 1838. 

Buckets, Pails, and Cans.—L. V. Sone, 1723. 
J. Smith, 1778. 

Plastering, Flooring, Roofing, &c.— 
M. Ker, 1597. J. Barrow, 1637. E. Robbins, 
1701. 

Buoys, Marine Lights, Preserving Life and 
Property at Sea, Conveying Lines to Stranded 
Vessels. —G, Bates, 1588. 

Burrons, Buckles, Studs, and other Dress 
Fastenings.—J. G. Rollason, 1624. 

CatcuLaTinG, Teaching, Solving Problems.— 
J. E. Waller, 1739. 

a . A. B. von Castelberg (com.), 

9. 

CarBuretrors, Carburetting Air, Gas, 
ts and J. Kidd, 1587. G. W. Weatherhogg, 

32. 

Carps, Tablets, and Card-cases.—H. A. Du- 
rey (com.), 1605. G. P. Talamon (com.), 
1614, 

CargiaGes, Cabs, Omnibuses, Waggons, Carts, 
Trucks, &c.—E. Newman, 1660. R. P. Gardner, 
1747. J. W.H. B. Chubb and J. H. Still, 1823. 
B. T. Newnham, 1876. 

Percussion Caps, &c.—J. Leonard, 
1841. W. R. Lake (com.), 1896. 

Casxs and Barrels, Cask-stands, Filling Casks. 
—F. Wainwright, 1683. 

Castine and Moulding Plastic Materials, &c.— 
T. Raweliffe, 1634. J. Snape, 1934. W.-C. 8. 
Percy and F. H. Oclee, 1980. 
wee Plaster, and Lime.—E. Robbins, 

l. 

Cuurns, Making Cheese and Butter.—J. Mac- 
ner, 1706. P. Toninetti, 1974. 

Crocks, Watches, and other Timekeepers, 
Watch-keys.—J. A. B. von Castelberg (com.), 
1579. C. Heinard, and E. Lasiner, 1705. J. A. 
B. Castelberg, 1880. A.C, Ilenderson (com.), 
1932. 

and Clutchboxes.—W. R. Lake, 
(com.), 1986. 

CoatinG, Covering, Plating, Sheathing.—A. J. 
Dupuir and G. O. Schulz, 1572. J. H. W. Biggs, 
1788. J. Jenkins, 1892. W. R. Lake (com.), 
1896. 

Correk, Cocoa, and Tea, Coffee-pots, Tea-pots, 
Urns.—F’. Templeman, 1665. H. A. Bonneville, 
(com.), 1717. 8S. Padley, 1766. W. Thompson, 
1922. 


Compasses, Measuring Angles, Surveying and 
Levelling, Mathematical and Astronomical Instru- 
ments.—J. Adkins, 1655. G. W. Heath, 1713. 
P. O. H. B. Wollen (com.), 1961. 

ConDENSERS, Condensing.—F. Morris and S. 
Cutler, 1645. G. 8. Hazlehurst, 1668. W. E. 
Sudlow, 1966, 

ConrecTIONERY, &c.—T. L. Scowen, 1850. 

CooxinG, and Apparatus Used in Cooking.— 
J. Birch, 1803. F. W. Nunns, 1831. 

Corpyinc, Tracing, Drawing, and Writing, 
—e Paper.—J. Cumming, 1854. F. Hawke, 

Cork, Corks, Bungs, and Veut Plugs.—A. 
Robert, 1926. 


Curtinc, Sawing, Planing.—J. Sunderland, 
1566. G. Mason, 1654. J. Patterson, 1771. A. 
F. Stowe, 1779. T. and B. Sagar, 1847. R. 


Young and I’. Thompson, 1906. A. Robert, 1926. 

CyLINDERS and Rollers, Covering Rollers.—W. 
L. Wise (com.), 1601. W. E. Everitt 1759. W. 
R. Lake (com.), 1985. 

DistnFEcTING, Deodorizing, Perfuming. — A 
Fryer and J. B. Alison, 1565. J. H. Morgan 
1806. H. B. Condy, 1868. J. Fenton, 1982. 

Alcoholic Distillation, Manufacture 
of Spirituous Liquors.—R. J. Wilson, 1832. 

Doors and Gates, Door Furniture.—C. G. 
Virgo and B. H. Richardson, 1604. W. Townend, 


1738. C. Boddy, 1777. J. W. H. B. Chubb and 
J. H. Still, 1833. T. R. Leason, 1873. J. Wat- 
son, 1943. 

Drains, Sewers, Gutters, Drain-pipes and Tiles, 
Drainage, Stenchtraps, Sinks.—G. T. Blundell 
and E. W. de Rusett, 1752. J. L. Dowling, 1904. 

DryinG; Expressiog Moisture.—J. H. W. 
Biggs, 1788. A. Durnfié, 1812. T. J. Smith 
(com.), 1911. W. ©. 8. Percy and F. H. Oclee, 
1980, 

Dyes and Printing Colours; Dyeing.—G. C. 
Gibbs, 1648. 

EARTHENWARE, &c.—H. Leak, 1562. 

Exectricity, Galvanism, and Magnetism, and 
their Application.—A. J. Dupuis and G. O. 
Schulz, 1572. C. Clamond, 1583. W. J. Hancock 
and S. M. Yates, 1598. J. H. W. Biggs, 1788. 
R. Werdermann, 1829. W. R. Lake (com.), 1896. 

EmpossinG, Producing Raised Patterns. — I. 
Aumonier, 1612. 

Envetores.—E. Sturge, 17495. 

Erasers.—W. R. Lake (:om.), 1741. 

Excavatine and Dredging; Tunnels and Em- 
bankments.—D. Dutot and E. Collette, 1798. 

Feit, Felted Fabrics, &:.—H. J. Haddan 
(com.), 1670. R. Westwell, R. Law, and J. Roth- 
well, 1718. <A. Young and W. J. R. Fox, 1858. 

Fivks aud Clips.—G. P. Talamon (com.), 1614. 

Fitters; Filtering, Purifying, and Clarifying 
Liquids, Distilling Water, Softening Water.—L. 
Sallien, 1608. M. H. Synge, 1619. W. L. Wise 
(com.), 1902. T.J. Smith (com.), 1911. J. Fen- 
ton, 1982. 

FinisuinG, Dressing, Singeing, Shearing, Fold- 
ing, and Pressing Woven Fabrics, Yarns, &c., 
Cutting Fustians.—W. Brookes (com.), 1567. 
A. Enoult, 1905. 

Firz-arms, Guns, Ordnance, Gun Oarriages, 
Rifle Practice.—A. Henry and D. Fraser, 1559. 
J. D. Dougall, 1590. G. V. Fosbery, 1681. P. 
Thompson (com.), 1838. W. Field, 1927. P. O. 
H. B. Wollen (com.), 1961. J. Adsett, 1981. 

Fire-Encines, Fire-Escapes, Extinguishing 
Fire.—C. A. H. Jonas (com.), 1574. L. Lowen- 
thal, 1835. W. E. Gedge {com.), 1875. 

Fixe-Piacres, Stoves and Ranges, Fenders and 
Fire-Irons.—C. Rennick, 1578. W. W. Greener, 
1623. B. P. Walker, 1842. J.D. Prior, 1843. 
H. Crichley, 1869. 

Ftsuinc, Fishing Tackle.—A. Hendry and W 
a 1594. R. Donaldson and J. Taylor 

895. 

Foop for animals, fodder cutting, &e. C. 
Eskrett and W. H. Searle, 1820. 

Fortirications, Batteries, Ships of War, Gun 
Boats, Armour-plated Ships. —T. R. Oswald, 
1712. Sir J. Whitworth, 1743. C. P. Stone, 
1781. G. Wilson, 1878. 

Furi, Treating Coal, Preparing Fire-wood, 
Fire-lighters, &c.—T. Rawcliffe, 1634. M. Coul- 
son and W. Henderson, 1721. E. and H, Bradley 
and W. Sunderland, 1863. TT. Whitelaw, 1945. 

Furnaces and Fire-boxes ; Supplying Furaoaces 
with fuel.—J. Landiess, 1628. T. 8. Dobson, 
1641, KE. K. Muspratt, 1743. J. H. W. Biggs, 
1788. B. V. Walker, 1842. D. Davis, 1849. 
J. E. Dowson, 1889. W. 8S. Williamson, 1931. 
W. R. Lake (com.), 1941. 8. Nightingale, 1951. 

FuxniturE.—W. J. Dodds and A. Robb, 1603. 
J. C. Thompson, 1658. L. Field, 1661. M. 
Burke, 1671. A. M. Clark (com.), 1678. A. Fen- 
ton and T. D, Green, 1715. <A. Lampré, 1765. 

Games and Exercises, Billiards and Bagatelle 
Markers and Indicators for games.—G. Clark, 
1571. A. Lampré, 1765. 

Gas, Gasometers, Holders, and Retorts.—J. and 
J. Kidd, 1587. D. B. Peebles,.1626. G. W. 
Weatherhogg, 1632. 8. Cutler, 1644. G. S. 
Hazlehurst, 1668. T. N. Kirkham, D. Hulett, 
and §. and J. Chandler, 1814. J. Milne, 1822. 
L. Loewenthal, 1835. 

Gas and other Burners, and Regulators, Gas 
Fittings, Lighting and Extinguishing Gas, Pre- 
venting Escape of Gas.—J. Newton, 1592. D.B. 
Peebles, 1626. C. E. Hearson, 1769. E. T. 
Hughes (com.), 1887. 

Gavuces, Water-level Indicators.—A. Bradshaw, 
1564. R. Rayne and R. Charlton, 1646. W.C. 
Eyton, 1734. 

Guass and its Applications.—J. E. Mathewson, 
1584. W. F. Mason, (com.), 1657. J. Ellis and 
S. D. Oakley, 1674. 

. J. Perry and A. C. Herts (com.), 
1796, 

Govvernors for Eogines and Machinery.—G. 
Westinghouse, 1656. J. H. Smith, 1899, 

Grain and Seeds (Treating).—W. Morgan- 
Brown (com.), 1625. T. Cluderay, 1909. J. Watts, 
1929. A. M. Clark (com.), 1968. 

GrinpineG and Crushing Corn, Grain, and Seeds, 
and Dressing Flour.—R. Barton, 1964, C. Hop- 
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kinson, 1722. W.N. Nicholson and W. Mather, 
1828. J. Watts, 1929. 

Grinpinc and Sharpening, Flat Grinding and 
Polishing, Grinding Surfaces, Emery, Sand, and 
Glass-papers and Cloth.—J. H. Johnson (com,), 
1609. 


Grinpinc, Crushing, and Pulverizing Miscel. 
laneous Substances. —J. E. Mathewson, 1584. 
Coulson and W. Henderson, 1721. F. Wirth 
(com.), 1740. G. Barstow, 1756. W.N. Nichol. 
son and W. Mather, 1828. 

Gcutta-Pexcua and India Rubber (Treating 
and Applying.)—W. R. Lake (com.), 1985. 

Hammers, Hammering.—W. R. Lake (com.), 
1985, 

Harness, Saddlery, Curbss, Whips, Releasing 
from Harness, Grooming Llorses, Nosebags.—F, 
D. Lebeau, 1561. J. Appleyard, 1631. 

Hats, Caps, Bonnets, &«.—T. Atkins, 1950. 

Heatine and Evaporating, Regulating Heat.— 
C. D. Abel (com.), 1617. EF. W. Kalbfleisch, 1618, 
lf. J. Haddan (com.),!703. 5S. Padley, 1766. J, 
H. Johnson (com.), 1770. J. H. W. Biggs, 1788. 

Hinces.—W. J. Dodds and A. Robb, 1603. F, 
E. Martineau, 1782. A. Felseuthe!l, 1853. 

Hors1s, Cranes, Capstans, Windlassee, Raising, 
Lowering, and Moving heavy bodies, Raising 
from Mines.—H. D. Brandreth (com.), 1630. P, 
E. Duckham, 1659. J. L. Plimpton (com.), 1652, 


W. Holmes, 1719. J. Snowdon, 1790. R. 
Donaldson and J. Taylor, 1895. B. W. Rozers, 
1928. 


‘Horse Shoes, Shoeing Horses.—C. Lee, 1581, 
J, A. Huggett, 1789. 

Horticcrture, Conservatories, Lawn Mowing, 
Training Plants.—E. H. Wilkie, 1725. 

InpicaTinG Speed and Distance.—R. and M. 
Theiler, 1568. W. R. Lake (com.), 1620. G. 
Westinghouse, 1656. R. P. Gardner, 1747. 

Intayinc, Inlaid Work.—M. Ker, 1597. 

JEWELLERY, Lockets, Lroochez, Bracelets, 
Watchchains, &:.—A. Barker, 1580. L. Beaver, 
1853. M. Nelson and H. Pic, 1976. 

Knirttinc, Knitted Fabrics. —G. Rydill, 1856, 

Knives, Forks, and Spoons.—W. H. Adkins, 
1731. W. R. Lake (com.), 1741. 

LAceMAKING and Netting. —W. Benson and H. 
Hickton, 1613. G. Rydill, 1856. 8S. Whitehurst, 
1970. 

Lamps, Lanterns, Chandeliers, Candlesticks, 
Lamp Furniture, Glasses and Shades, Lighting, 
Producing Light.—J. Newton, 1592. .F. C. Me 
Queen, 1642. J. Ellis and 8. D. Oakley, 1674. 
R. Tebbs, 1704. G. Westinghouse, 1764. C. E. 
Hearson, 1769. A. M. Silber, 1826. KE, T. Hughes 
(com.), 1887. F.W. Henike, 1910. A. M. Clarke 
(com.), 1933. F. Newton, 1957. 

Leatuer, Skins, Hides, Artificial Leather and 
Parchment, Currying, Tanning, Cutting, and 
Ornamenting Leather.—W. L. Wise (com.), 1601. 
A. F. Stowe, 1779. G. Miller (com.), 1799. 

Lime and its Compounds.—N. and J. Green- 
ing, 1622. 

Latches, Bolts, Lock Furniture, Keys.— 
C.J. Virgo and B. H. Richardson, 1604. P. J. 
Lack, 1607. W. H. Tucker, 1776. J. T. Le 
maire, 1816. J. W.H.B. Caubb and J. H. Still. 
1823. 

LookInG-GLAsses and Frames.—A. J. Dupuis 
and G. O. Schulz, 1572. 

Ironing, Goffering, Rouching, Plait- 
ing, and Crimping Fabrics.—W. R. Lake (com.), 
1582. 

MantTe. Prieces.—H., Crichley, 1869. 

Manvre; treating Sewage.—A. Fryer and J. B. 
Alliott, 1565. M. H. Synge, 1619. H. Y. D. 


Marcues, Fuzees, &. G. A. K. Skipton, 1890. 

Mepicrnes and Curative Apparatus, Medical 
Baths, Inhaling and Respirating Apparatus.— 
J.J. L. Bremond, 1610. 

Merats; Smelting, Extracting and Reducing 
Metals, Heating Ores, Refining, Tempering, and 
Annealing Metals, Manufacture of Iron and Steel, 
Metallic Alloys.—E. L. Mayer, 1563. A. H 
Maurice, 1633. P. S. Justice (com ), 1664. A. 
Longsdon (com.), 1689. M. Cou'son and W. 
Henderson, 1721. W. Clay, 1742. 8S. R. Smyth, 
1767. D. Davis, 1847. B. W. Hart, 1885. A. 
Gutensohn, 1901. W. 8S. Williamson, 1931. J. 
Hollway, 1935. W.R. Lake (com.), 1941. &. 
Howson, 1953. 

Meraus; Casting and Moulding Metals, Moulds 
and Core Boxes.—W. E. Everitt, 1759. W. 2. 
Lake (com.), 1896. 

Mzrats, Plating and Coating Metallic 
faces with Metals, Soldering)—J. Jenkins, 
W. R. Lake (com.), 1896. 

Meters for gas and fluids.—S. Dalziel, 1611. 
A. Diilken, 1805. 

Milk Cans.—P. Toninetti, 1974. 


. Scott, 1772. J. Fenton, 1982. 
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Mrxinc, Boring and Blasting Rk, Raising 
from Mines, Getting Coals, Draining, Lighting, 
and Ventilating Mines.—A. Upwerd, 1724. J. 
Snowdon, 1790. D. Dutot and E. Collette, 1798. 
W. R. Lake (com), 1986. 

Mixinc, Mashing, SAtirrirg, Agitating —W. 
H. Chambers, 1576. J. Macnee, 1706. W 
Thompson, 1922. 

Mottve-poweR Machines, Obteiring Motive. 
power.—F’. S. Barff, 1682. H.J. Huddan (com), 
1794. R. Werdermann, 1829. J. Whiteley, 1920. 

Instruments. — J. Moning and J. 
Weston, 1585. B. B. Anthony, 1606. E,. F. 
Kelly, 1651. L. K. Fuller, 1754. 

Nas, Spikes, Bolts, Rivets, S:rews, Nail Ex- 
tractors, Screwdrivers.—L. Levy, 1575. J. A. 
Huggett, 1789. W. P. Thompson (vom.), 1838, 
E. G. Angell (com), 1865, J.H. Jounson (com.), 
1903. W. R. Lake (com.), 1986. 

Nox1ovs Gases (preventing and arresting).—A. 
Fryer and J, B, Alliott, 1565. G. 8. Hazlehurst, 
1658. L. Loewenthal, 1835. 

Nurs and Washers.—E. Skinner, 1845. J. H. 
Jchnson (com.), 1903. W. R. Luke (com.), 1985. 

Ouixe or Lubricating, Materials for Ouling, 
Oil Cans and Lubricants.—W. L. Wise (com.), 
1601. W. Soutter and B. Nutter, 1700. J. Hunt 
and T. E. Mitton, 1837. W. P. ‘Thompson, (com.) 
1838. 

OILs, E. Newton (com.), 1921. 

(its (Vegetable).—G. Walker (c m.), 1795. C. 
Eskrett and W. H. Searle, 1820. 

QpticaL Instruments.—F. von Voigtlinder, 
1938. F. Newton, 1957. 

OrNAMENTING.—J. E. Mathewson, 1584. 

Ovens and Kilns.—C. Boddy, 1777. 

Oxmpation and Incrustation (Preventing).— 
J. H. W. Biggs, 1788. D. R. Meldrum and G. 
H. Cail, 1969. 

PacktnG, Packing Cases, Arranging Goods for 
Scale.—G. Miller (com.), 1799. 

Pack1nG, Packing Pistons, Valves, &c.—W. L. 
Wise (com.), 1601. J. Kirkman, 1949. 

Parts, Colours, Varnishes, Glazes and 
Lacquer ; Painting, Colouring, and Varnishing.— 
T. C. Booth (com.), 1750. G. Walker {com.), 1795. 
H. E. Newton (com.), 1921. 

Parer, Pasteboard, and Papier Mache; Paper 
Hangings.—A. C. Dupuis and G. O. Schulz, 
1672. T. L. Daliry, 1577. F. Aumonier, 1612. 
F. Hawke, 1923. 

Pens, Penholders, Pencils and Pencil Cases.—A. 
Barker, 1580. W. R. Lake (com.), 1741. J. 
Burch, 1802. 

Petticoats, Skirts, Wearing Apparel for 
Ladies, Dress Suspenders, Collars.—S. Spooner, 
1827, 

PuorocraPHy and Photographic Apparatus. — 
G. W. von Nawrocki (com.), 1560. W. B. 
Woodbury, 1647. E. Greaves, 1757. E. Greaves 
and J. Smith, 1758. W.R. Lake (com.), 1773. 
B, J. Edwards, 1891. 

Pictures, Portraits, Minatures, Picture-frames. 
—A. J. Dupuis and G. O. Schulz, 1572. 

Pins and Needles.—R. Ilill, 1893. A Steen- 
berg (com.), 1960. 

Pires, Tubes and Syphons; Joining Pipes.— 
J, Appleyard, 1631. TT. Fletcher, 1857. 

Pistons and Piston Packings.—W. L. Wise 
(com.), 1601. J. Goodfellow, 1736. T. Ellis, 
1851. W,R. Lake (com.), 1985. 

Ploveninc, Digging, Clod Crushing, Land 
Rolling, Harrowing, Agricultural Implements, 
filling and Cultivating Land.—J. Dunr, 1573. 
U. Rintoul, 1762. R. Burns, 1768. W. Chamber- 
lain, 1907. H.H. Murdoch (com.), 1948. W. 
H. Ferris, 1964. 

Puesexvine and Hardening Wood, Metal, Stoue, 
Toninetti, 1972. 

Presenvine and Preparing Articles of Food.— 
W. H. Chambers, 1576. H.J. Haddan (com.), 
1989. C. Muratori, 1708. LL. Loewenthal, 1830. 
P. Toninetti, 1971. P. Toninetti, 1973. P. To- 
nhinetti, 1974. 

PRESSES ; Compressing.—T. Rowcliffe, 1634. 
G. Miller (com.), 1799. B. W. Rogers, 1928. 

Pruntine and Transferring; Type and other 
Surfaces for Printing, Composing, and Distri- 
buting Type.—R. Neale, 1726. E. Greaves, 1757. 
E. Greaves and J. Smith, 1758. J. W. Swan and 
J. Freeman, 1761. W. R. Lake (com.), 1773. 

B. E. Galloway, 1697. 

ROPELLING Machinery, Transmitting Power 
and Motion, Converting Movements.—R. Henry 
B. W. Rogers, 1928, W. R. Lake (com.) 

PROPELLING Ships, Propellors, Paddle-wheels, 
¥ Screws.—W. P. Thompson (com.), 1643. H. 
7 Haddan (com.), 1794. R. E. Crickett, 1808. 


Jopling, 1839. A, O, Kirk and E. Huat, 1855. 
A. A. Olivier, 1967, 


} 1930.  D. 


Putteys.—M. Fenton and B. Cockayne, 1720. 
J. Mackie, 1811. R. Vivian, 1879. 

Pumps, Pamping and Raising Water and other 
Liquids, Pumps, Pistons, and Packing, Ships 
Pumps, Beer Engines.—J. Clark, 1616. J. 
French, 1677. D. Dutot and E. Colette, 1798. 
J. Hosking, 1815. T. Brace and J. Robb, 1949. 
J. Kirkman, 1949. R. R. Gubbins, 1954. J. 
Stephens, 1962. W.R. Lake (com.), 1985. 

PUNCHING AND Perronatinc.—B. W. Rogers, 
1928. 

Raitways, Permanent Way, Rail Joints, Chairs 
and Sleepers, Portable Railways, Atmospheric 
Railways, Switches, Points, Crossings, and Turn- 
ables.—W. Maddison, 1753. W. D.8. Moncrieff, 
1784. J. Aldred, 1819. J. W. Dorman, 1834. 
KE. Skinner, 1845. J. F. W. and W. W. Brierley, 
19135. J. Sample and W. M. and H. D. Ward, 
1924. KE. Hawksand J, Bridges, 1963. 

Rattways, Carriages, Coupling, Uncoupling, 
and Altering Position of Carriages and Engines.— 
H. J. Haddan (com.), 1589. J. G. A. Walker, 
1676. J.S. Mellor, 1680. J. Milne, 1822. J. 
W. H. B. Chubb and J. H. Still, 1823. G. Wil- 
son, 1877. E. Edwards (com.), 1959. 

Rearinc, Mowing, Making Hay, Gathering 
in Produce.—J. Leatherland, 1621. H. Lander, 
1737. J. Pollitt, 1785. H. H. Murdoch (com.), 
1948. 

RErxiGERATING, Cooling Liquids, Making Ice. 
—H. J. Haddan (com.), 1589. H. A. Dufrené 
(com.), 1730. 

ReEGisTERING, Indicating, and Marking.—E. C. 
H. Blake, 1575. G. Brockelbank, 1615. W. R. 
Lake (com),1620. A. G. Smith, 1662. E. Lofts, 
1663. R. P. Gardner, 1747. H. Cross, 1800. P. 
Aull, 1804. A. J. Aspinall, 1836. J. Corp, 1840. 
M. A. Wier, 1848. J. Calvert, 1852. W. R. 
Lake (com.), 1886. 

RoaDMAKING and Paving, Cleaning Streets.— 
W. LB. Westlake, 1787. W. Ellison (com.), 1867. 
S. C. F. Gachet, 1888. 

Sat and Saltpetre.—J. H. W. Biggs, 1788. 

Sza Sickness (preventing). J. C. Thompson, 
1658. W.R. Lake (com.), 1775. 

Sewinc and Embroidering.—G. F. Redfern 
(com.), 1230. T. J. Rickwuod, 1844. lh. Hill, 
1893. <A. Anderson, 1939. 

Suears, Scissors, Clipping ond Shearing Ani- 
mals,—T. Garthwaite, 1792. W. R. Lake (com.), 
19156. 

Surp and Boatbuiiding.—G. Bates, 1588. R. 
Rayne and R, Charlton, 1646. J.C. Thompson, 
1658. J. C. Mewburn (com.), 1673. F. Wain- 
wright, 1683. T. R. Oswald, 1712. Sir. J. Whit- 
worth, 1743. G T. Blundell and E. W. de Rusett, 
1752. ©. P. Stone, 1781. W.I. Taplin, 1786. 
E. Richards, 1861. G, Wilson, 1878. A. A. 
Olivier, 1967. J. N. Colby (cowm.), 1977. 

Surrs’ Boats (Lowering and Disengagiog). II. 
S. Ross, 1940. 

Suirs (Raising Sunken or Wrecked).—W. 
Atkinson and R. Parsons, 1558. J. Morton, 1687. 
W. H. Taplin, 1786. 

and BL. Stocks, 1635. 


Sirtinc, Sorting, Separating.—W. anil J. 
Greening, 1622. J. Landless, 1628. T. White- 
law, 1945. 


Sicnats, Alarms, Conmunicating Apparatus, 
Conveying Sounds.—F. Bogen (com.), 1595. W. 
J. Hancock and 8. M. Yeates, 1598. A. Brown, 
1602. T. Anderson, 1666. G. Pickersgill, 1693. 
I’, H. Varley, 1702. H. R. Kemp, 1735. E. 
Smith, 1870. M. Walls, 1872, J. F. W. and W. 
Brierley, 1913. 

Sxates, Skating-rinks.—G. Clark, 1571. 

Smoke (Preventing, Burning, and Condensing). 
—E. aud H. Bradley and W. Sunderland, 1863. 58. 
Nightingale, 1951. 

Spinninc and Preparing for Spinning.—J. 
Sunderland, 1566. W. Whitely, 1650. ‘T. Coul- 
thard, 1659. F. H. Wright, 1696. T. J. Smith 

com.), 1727. H. A. Bonneville (com.), 1746. 
1. Whalley and J. Horrocks, 1807. E. Tweedale 
and J. Smalley, 1821. J. and A. Higgins and T. 
S. Whitworth, 1859. W. P. and F. H. Buchart, 
1860. R. Beecroft and F. H. Wright, 1897. G. 
Dyer, 1944. J. M. Hetherington 1955. A. 
Browne (com.), 1978. 

Srerincs.—J. 8. Mellor, 1680. 

Stamps and Stamping, Seals, Monograms, 
Labels, and Tickets; Damping, Cancelling, and 
Protecting Stamps and Labels.—J. McWhinnie, 
1679. 

SreaM and other Boilers, Cleaning and Prevent- 
ing Incrustation of JBoilers, Water-feeding 
Apparatus for Boilers.—J. Clark, 1616. ©. D. 
Abel (com.), 1617. J. Shepherd, 1699. H. J. 
Haddan (com.), 1703. KE. Solvay, 1748. W. R. 
Lake (com.), 1764. G. Heywoodand T. Hacking, 
- Meldrum and G. H. Cail, 1969. 


STEAM Engines (Stationary, Locomotive, and 
Marine).—J. S. Mellor, 1680. H. J. Haddan 
aoe 1703. J. Werther, 1710. T. Bruce and 

. Robb, 1946. J. Kirkman, 1949. W. E, Sudiow, 
1966, W. R. Lake (com.), 1985. G. Tangye and 
H. Cherry, 1975. 

SteeRING or Guiding Ships, Carriage:, Ploughs, 
&e.—W. P. Thompson (com.), 1613. J. Jopling, 
1839. B. W. Rogers, 1928. 

Stove and Slate, Artificial Stone and Mar'jle, 
Grindstones and Mil'stones.—J. Patterewn, 1771. 
A. C, Ponton, 1884. R. Young and T. Thomson, 
1906. 

Srrars, Diiving Bands, and Beiting for Ma- 
chinery.—J. Appleyard, 1631. Hl. Gittins, 1797. 
M. Gandy, 1809. 

SturrinGc Boxes.—J. Kirkman, 1949. 

Sucar and Syrups; Glucose.—F. Templeman, 
1665. W. R. Lake (com.), 1714. W. L. Wise 
(com.), 1902. T.J. Smith (com.), 1911. 

Surcery, Surgical Instruments, Splints and 
Bandagces, Trusses for Hernia, Artificial Limbs.— 
J. H. Johnson (com.), 1653. 

SwimminG, lmparting Buoyancy.--R. Hender- 
son, 1570. 

Tevecuarus ; Telegraph Prioting Apparatus.— 
G. T. Paterson, 1599. A. Browne (com.), 1602. 
W. R. Lake (com.), 1640. G. Pickersgill, 1693. 
IF, i. Varley, 1702. C. H. Siemens, 1871. 

TueuMomeTeERS, Barometers, Pyrumeters, Suli- 
mometers Electrometers; Testing Strength of 
Fluids.—D. B. Peebles, 1626. H.A. Bonneville 
(com.), 1639. A. 8. L. Macdonald, 1716. 

Tozsacco «and Snuff, Cigars, Cigar-holders, 
Pipe and Cigar-lighters, Smoking-pipes, Tobacco- 
pouches.—M. Gerstley (com.), 1672. H. H. van 
der Werff, 1711. G. A. K. Skipton, 1890. 

Toors.—T. and B. Sagar, 1847. T. Atkins, 1950. 

Tooruricks.—A. Barker, 1580. 

Torrrpors.—G, B. Newton, 1936. H. 8. Ross, 
1940. 

Tramways and Tramway Carriages, Tramwa 
Locomotives. —E. Murray, 1592. E. Gale 
loway, 1697. R. P. Gardner, 1747. W. D. 
Scott-Monerieff, 1784. J. Milne, 1822. F. E.B. 
Beaumont, T. Barmingham and C. Thomp-:on, 
1833. HE. Hawks and A. Bridges, 1963. 

Trimmincs.—A. M. Clark (com.) 1728. G. 
Rydell, 1856. 

Umsrettas, Parasols, &c.—G. Bone, 1586. W. 
Hf. Atkins, 1731. F. J. Roussel, 1751. F. Mecll- 
venna and W, CU. and C. M. Boulding, 1942. 

Urno.stery, &.—W. R. Lake (com.), 1775. 

VaLves, Taps, Stop Cocks, Plugs; Regulating 
the Fiow and Pressure of fluids:;—J. Newton, 
1592. D. LB. Peebles, 1626. J. French, 1677. 
J.J. Liddon and F. H. Simmonds,, 1698. G. T. 
Blundell and E. W. de Rusett, 1752. T. Buz- 
bidge, 1774. Ti. Howe and R. Russel!, 1810. 
J.C. Leaver, 1813. J. Cort, 1918. W. Byram 
1919. W. R. Lake (com.), 1985. 

VeLocirepes.—J. Baker, 1636. C. Gioom, 
1638. A. J. Maher, 1707. J. Harrington and 
H, Brent, 1783. J. and J. M. Starley, 1956. 

VENTILATION ; Supplying and Purifying Air for 
Buidings, Mines, Ships, Carriages, &:.—C. H. 
Addyman (com.), 1755. C. D. Abel, (e2m.), 1791. 
T. Atkins, 1950. 


Wasuinc, Cleansing, and Wringiog Fabrics, 


Yarns, and Materials.—W. H. Townsend, 1684, 
J. B. Alliott and O. Barnsdale, 1894. <A. A. Plan- 
tron, 1900. W. Peel and J. Brown, 1952. 

Water Closets, Earth Closets, Urinals, and 
Commodes.—J. Smith, 1778. 

WATERWHEELS and Engines, Hydraulic Motive 
Power.—F,. E. Duckham, 1649. A. Diiken, 1805. 

Weavine, Braiding, Vlaiting, Preparing for 
Weaving.—J. Holding, 1569. W. Benson and 
II, Hickton, 1613. R. B. Thompson, 1627. H. 
and B. Stocks, 1635. G. Hodgson and J. Brad- 
ley, 1667. T. Abbott and E. and T. Knowl-s, 
1669. H. Portway, 1691. T, Schmidt and J. 
A. Frericks, 1692. M. Morton and J. Wilson, 
1709. J. Eccles, 1744. D.Skirling and 8S. Ay- 
land, 1749. TT. Brindle and J. Bradshaw, 1817. 
J. Hall, 1888. J. Bywater, 1983. 

Wueets fur Carriages and Velocipedes, Ruil- 
way Wheels, Tires, &.—R. Waller, 1688. 

Wuee for Machinery, Cog- wheels, Cams, &c.— 
G. Mason, 1654. M. Fenton and B. Cockayne, 1720. 

Winvinc, Reeling, and Balling Yarn and 
Thread.—E. Whalley and J. Horrocks, 1897. J. 
Stubbs (com.), 1824. 

Wispow Blinds, Sun Blinds, Fire-screens.—S§. 
Guinery, 1729. 

Winpows and Sashes, Window Frames and 
Shutters, Window Fastenings. —G.; W. von 
Nawrocki (com.), 1600. R. Vivian, 1879. J. 
Watson, 1943. 

Wirt Making, Wire Ropes, Telegraph Cables, 


—G, Pickersgill, 1693. 
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DICTIONARY OF MECHANICS. 


Practical Dictionary of Mechanics.”’ 
By Epwarp H. Kwyient, Civil and 
Mechanical Engineer, U.S. London: 
Cassell, Petter, and Galpin. United 
States: H. O. Houghton and Co., the 
Riverside Press, Cambridge, Massachu- 
setts. (Serial). 

In these days when mechanism of various 

kinds is to be found everywhere, doing all 

sorts of work of utility, and even helping in 
an efficient manner the artist and the caterer 
of amusing recreations, a general knowledge 
of the theory and construction of some 
machinery which happens to be brought 
under notice is a desideratum. By this 

Practical Dictionary of Mechanics the know- 

—— desired to be attained will be supplied 

without loss of time or trouble. 

To. the practical engineer and machinist 
the work will be of the utmost value, 
for although we have works of a similar cha- 
racter already before the public, yet they are 
works of yesterday and not of to-day, this 
in pore science being no small matter. 
And since our engineers and mechanics are 
usually very ill-informed as to any machines 
outside of the class with which they have 
practical relations, a ready informant on all 
classes of machinery like the present work 
cannot fail to be valuable, especially when 
it can be secured at such a cheap rate as 
sevenpence per part. 

The parts presented to us reach No. 5, 
and it is not too much to say that they are 
quite equal to all reasonable requirements. 


UNWIN ON MACHINE DESIGN. 


‘** The Elements of Machine Design; an In- 
troduction to the Principles which deter- 
mine the arrangement and proportions of 
the parts of Machines, and a collection of 
Rules for Machine Designs.” By W. Caw- 
THORNE UNWIN, B.S., A. Inst., C.E. 
London: Longmans, Green, and Co. 1877. 


THE subject of machine design, so far as 
English works are concerned, has been but 
imperfectly dealt with. It is a science of 
itself, although from its alliance to applied 
machinery it has (as Renbaux states) been 
placed in an indirect position as a part of 
applied mechanics. 

The works usually comprised under the 
title of Applied Mechanics invariably em- 
brace some parts of machine design, but it 
is only imperfectly comprehended in such 
works, therefore this little work (which 
forms one of the valuable series of text 
books of science issued by Messrs. Longman) 
is doubly valuable as being one that will 
heip forward students in the study of 
machine design. 

The primary object of this work the 
author states is ‘‘ to explain the principles 
which are invaluable as guides in machine 
construction. So far as it succeeds in this 
it will place a draughtsman in the best posi- 
tion to make use of the facts which come 
under his notice in the workshop and the 
drawing office, and will enable him to apply 
that experience in detail, with new materials, 
with new forms of construction, and with 
novel conditions of force and speed. In 
addition this text book contains a selection 
of practical rules and empirical proportions 
for various parts of machines. These are 
not intended to override the draughtsman’s 
judgment and experience.” 

There is one thing in this work to which 
objection might be taken, and which objec- 
tion the author has foreshadowed, that is 
the amount of mathematical formule, but 
“this, the author states, has been rendered 
necessary partially by condensing the work 
into small proportions. 

We think, however, that where by plain 
language the same views may be conveyed, 


although the result would be to increase the ; der is produced commercially by the action 
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size of the book, it would be far preferable, 
for, take the case of a working man desirous 
of acquiring a knowledge of machine design, 
and who is not acquainted with algebra or 
trigonometry, this work would, in some 
portions, be unintelligible. 

As a whole, however, we can heartily re- 
commend this work. 


TEXT BOOK OF STRUCTURAL AND 
PHYSIOLOGICAL BOTANY. 


** Text Book of Structural and Physiological 
Botany.” By Orro W. Ordinary 
Professor of Botany at the School of 
Science and Art, Cologne. Translated and 
Edited by ALFRED W. BENNETT, M.A., 
B.8Sc., F.L.S. London : Longmans, Green, 
and Co. 


Tus text book, which forms another of th® 
series of text books of science published by 
Messrs. Longman, seems to be a departure 
from the original course, inasmuch as it is a 
work translated and edited from the German, 
as above stated. 

As the original, according to the editor, 
is the recognised text book in Germany, we 
think no more fitting place could be found 
than its addition to the series of text books 
of science. 

As the original is now in its fourth edition 
we think that of itself will speak in recom- 
mendation of the work without our adding 
any further recommendation. 


KINGZETT ON THE ALKALI TRADE. 


THE History, Products, and Processes of the 
Alkali Trade, including the most recent 
improvements. By CHARLES THOMAS 


KINGZETT (Consulting Chemist). With 
23 illustrations. London: Longmans, 
Green, and Co. 1877. 


THIs work is unmistakably the production 
of a scientific practical chemist, and is as 
complete in every respect as the most ex- 
acting critic can well require. 

Mr. Kingzett states, and truly, that not 
only has he bestowed attention on the science 
of the subject, but has given much atten- 
tion to propositions and suggestions for 
improved processes; and as regards pro- 
cesses actually in use, he has, whilst de- 
scribing them with scientific accuracy, 
avoided all unnecessary technicalities, so 
that the book may be readable alike to the 
outside public and tuose engaged in the 
trade. Saver, in order to make the book 
as complete in itself as possible, beyond the 
history and descriptive accounts of the vari- 
ous processes, he has given attention to the 
uses of the products in other arts and manu- 
factures; placing particular stress upon 
waste products and their possible utilisation, 
while the statistics in reference to the trade 
will be found to accurately indicate its ex- 
tent. 

Mr. Kingzett acknowledges the valuable 
help received from his friend Mr. George 
Chaloner, who, as editor of Jron, bestowed 
especial care and aid during the publication 
of the following chapters in that journal. 
He also proffers his thanks as due to Mr. 
Richard Cail and Mr. Edmund K. Muspratt, 
the hon. secretaries of the Soda Association, 
for having furnished him with some valu- 
able statistics. He also acknowledges his 
gratitude for drawings of plant and useful 
information from Messrs. William John 
Glover, Mr. Walter Weldon, Dr. Sprengel, 
Mr. James Mactear, Mr. W. Henderson, 
Mr. G. E. Davis, Mr. Claudet, Mr. J. 
Cammack, and Messrs. Daglish and Co., of 
St. Helens. 

Perhaps the oes passages from this 
very practical work will illustrate the care- 
ful and complete way in which Mr. King- 
zett deals with this subject :— 

MANUFACTURE OF BLEACHING POWDER, 
BLEACHING LIQuOR, CHLORATE OF POTAS- 
SIUM, AND Epsom SALTS.—Bleaching pow- 


of chlorine prepared by any of the afore. 
described processes upon slaked lime. 

The chlorine gas is first dried by passage 
through small leaden or other purifiers, 
packed with coke or flints, kept well supplied 
with strong sulphuric acid. In many works 
the chlorine is washed by passing it through 
water before drying. This is done in order 
to prevent the occurrence of traces of 
manganese in the bleaching powder—for it 
is asserted that peroxide of manganese, even 
when present in very minute amounts, 
greatly facilitates the spontaneous decom- 
position of the product, with the evolution 
of oxygen. This is a matter, however, yet 
requiring investigation. The choice of the 
lime used is of much importance, many kinds 
containing traces of ferric or manganic 
oxide; and such substances give to the 
‘“‘bleach” the induced liability to decomposi- 
tion already referred to. Such lime is to be 
identified by its yellow colour. Irish and 
French limestones furnish, by ® process of 
calcination, most of the lime used in this 
country, as they give a “‘ heavy” lime, which . 
is the best sorttoemploy. Large quantities 
of limestone are also obtained from Buxton. 

Having obtained the lime in a well-burnt 
state, it has next to be carefully slaked; if 
too much water be employed in the opera- 
tion, the product agglomerates; and if too 
little water be used, the product absorbs 
chlorine imperfectly. After slaking, it is 
sifted from the ‘‘ yelks”—that is, unburned 
carbonate, pebbles and impurities—and 
should then contain about 24 per cent. 
water, in addition to that amount necessary 
to form hydrate of lime. The vessels, in 
which the absorption of chlorine by the 
time takes place are called ‘‘ chambers,” and, 
as originally constructed, were virtually 
leaden receivers, in which the lime was 
stirred from time to time. 

When bleaching powder was first made on 
the Tyne—viz., in 1830, by Losh, Wilson, 
and Bell—wooden chambers covered with 

itch were used. Then came chambers of 
brick, which gave way eventually to others 
constructed of stone (Yorkshire flagstone), 
or lead, or both; some, however, are con- 
structed of iron. Usually, these chambers 
are built upon the ground, but sometimes 
they are supported upon a wooden frame- 
work. It was usual, moreover, in the past, 
to place the lime upon a series of shelves to 
a depth of 5 to 8 centim. (2 to 3 inches); 
these shelves were situated about 6 inches 
one above the other, and three or four im 
number were used. Except where chlorine 
generated by Deacon’s process is used, 
shelves are no longer employed; and 
instead thereof, the lime is placed upon the 
floor to a depth of about six inches. 


Chambers, as now usually constructed. 
are from 50 to 60 feet long, 25 to 30 feet 
wide, and from 5 to 6 feet high. Most of 
them are built of lead, in which case they 
are tarred inside. In any case the bleach: 
ing powder is kept from contact with the 
metal, by having the sides (to the depth of 
the lime) built of flagstones, on which the 
leaden or iron body rests. The chambers 
are provided with doors which are luted on, 
after the charge of lime has been introduced, 
and there are also small windows through 
which may be seen the colour of the gas; 
a criterion, to an experienced workman, of 
the progress of the absorption. 

The charge of lime varies according 0 
the size of the chamber, 72 cwt. sometimes 
being employed, and sometimes 144 cwt. 
This having been introduced and the cham- 
bers closed, the gas is allowed to enter 
slowly; if the operation proceeds too quickly, 
the temperature rises owing to the combi 
nation, and the hypochlorite of calcium 
which is formed, decomposes into chlorate 
and chloride. The temperature generally 
observed is 62° Fahr., although Scheurer- 
Kestner is of opinion that a temperature 0 
130° Fahr. is not injurious so long as the 


chlorine does not enter too rapidly. 12 cw’ 
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of good lime yield about 20 cwt. of bleach- 
ing powder, testing 37 per cent. chlorine ; 
or, expressed generally, 100 parts of lime 
should absorb from 64 to 66 parts of chlorine, 
giving a product testing from 35 to 37 per 
cent. chlorine. 

Under ordinary conditions, 36 to 48 hours 
are required to saturate the lime with 
chlorine; when completed, the residual 
chlorine is drawn off by chimney draft or 
otherwise, into a freshly charged chamber, 
leaving the contents ready for packing. 
The doors are now unluted, and the ‘‘bleach”’ 
is drawn by wooden rakes towards them, 
by workmen who protect themselves from 
the chlorine by holding in their mouths wet 
rags or flannel. The powder is packed 
firmly in dry wooden casks, and in this state 
is supplied to the market. 

The following analyses of bleaching pow- 
der are by Mr. G. E. Davis, and may be 
taken as fairly representative :— 


ANALY2ES OF GOOD SAMPLES. 

Form of Chlorine. 1 2 3 4 5 
Total chlorine... ... 
Active chlorine ... ... 35°12...35°00,,.35°50...35°87...36.11 

ANALYSES OF BAD SAMPLES. 


Form of Chlorine. l 2 3 4 5 
Total chlorine ... «+. 51 
Active chlorine ... 


The actual value of the powder depends 
upon its percentage of active chlorine, and 
the difference between the percentages of 
total and active chlorine, is that amount in 
combination as chloride of calcium, which is 
of course useless for bleaching purposes. 
The commercial bleaching powder has there- 
fore 9 composition which may be represented 


Cl 
CaO oct HO, 


and contains on the average, 35 to 39 per 
cent. chlorine, 43 to 44 per cent. lime, and 
15 to 16 per cent. water, with traces of 
foreign matters. 

Bleaching powder slowly undergoes spon- 
taneous decomposition, and Mr. J. Pattinson 
finds that during a summer month the loss 
of available chlorine may rise as high as 0°86 
per cent. on the average; in a winter month, 
it loses about 0°26 per cent. on the average. 

In a factory where 350 tons of salt were 
decomposed weekly, and the strong hydro- 
chlorine acid employed in making ‘‘ bleach,” 
the following were the working results, 
reduced to a standard of 20 cwt. of salt :— 
Common salt, 2,240 parts ; hydrochloric acid 
at 28° Tw., 2,753 parts; manganese at 60 
per cent. = 448 parts; producing 416 parts 
of bleach at 39 per cent. (Richardson and 
Watts). These figures relate to the industry 
prior to the revolution brought about by the 
introduction of the Weldon process; so also 
do the following figures, taken from the same 
source :—Eight large stills in Lancashire 
supplied five chambers, each still being 
charged with 7 or 8 cwt. of manganese, and 
90 cubic feet of acid at 28° Tw. Each cham- 
ber was charged with 43 cwt. lime, taking 
a week for complete saturation, and giving 
a production of 64 cwt. of ‘‘ bleach” at 35 
per cent. strength. 

Using Weldon’s process for the generation 
of the chlorine, a ton of ‘‘ bleach” is produced 
from about 50 to 55 cwt. of salt, decomposed. 
In the Lancashire district, during 1861, it is 
calculated that 20,000 tons of bleaching 
powder were produced by twenty manufac- 
turers, while in 1867 the Tyne district 
yielded 27,000 tons. In 1871, the estimated 
production of Great Britain and Ireland 
was 75,000 tons, selling at £10 per ton, 
giving, therefore, a total value of three- 
quarters of a million sterling. At the pre- 
sent time the annual production is about 
100,000 tons, and over 90 per cent. of this is 
made, using Weldon’s form of chlorine pro- 
cess; but this latter calculation does not 
include about 10,000 tons made by Dunlop’s 
process in Glasgow. In 1799, bleaching 
powder had a value of £168 per ton; its 
present value is £5 per ton. 


Of late years, certain attempts have been | 
made to introduce an improved form of ap- 
paratus or chamber in which the lime absorbs 
chlorine. We have seen that where Deacon’s 
process is used, it is so contrived that the 
partly saturated lime is exposed first to the 
action of the stronger gas, etc. This idea, 
we believe, originated with Mr. Gamble, but 
it is the same idea that pervades the use of 
the various pieces of apparatus recently de- 
vised. That is to say, in all of them it is 
attempted to bring the gas into more inti- 
mate contact with the lime, thus effecting 
the absorption in a less time than otherwise. 
This is a result especially desirable to obtain, 
when a dilute gas is employed, such a gas, 
in fact, as that furnished in Deacon’s 
process. 

Thus, in some places, revolving cylinders 
have been employed, and where first adopted 
by and Widmerin Germany(1816). 
At home, these cylinders were of sheet iron, 
5 feet in diameter, 14 feet long, and coated 
with cement internally. Each cylinder was 
charged with 14 cwt. of lime, and made 
about 12 to 15 revolutions per hour. The 
casks in which the powder was packed, were 
placed beneath the cylinders, and received 
their charges after passing through a tammy 
(sieve). It is conceivable that, using the 
form of chamber now generally adopted, a 
simple piece of machinery might be devised, 
which should act as a haymaking machine, 
by constantly exposing fresh surfaces of 
lime to the action of the chlorine. In such 
case, lime might be used to the depth of 
several feet. 

Mr. Bramwell, of St. Helens, has patented 
the use of an apparatus, which consists 
essentially of an iron cylinder, provided 
with pipes for working the gases, and a door 
for discharging the finished powder. The 
cylinder is provided with a rod passing 
through its centre (horizontally), and from 
this rod project anumber of arms in various 
directions. When the cylinder is charged 
with lime, gas is admitted, and the appara- 
tus within, is caused to work 1p and down, 
thus waking minute spaces in the lime, into 
which the gas is supposed to enter, and 
thus effect the object of the invention. So 
far as we can learn, however, it has not been 
tried at all, although if it worked it would 
have the decided advantage of economising 
space—no mean consideration. 

In another tower-form of chamber, 

atented by Mr. Leather, of St. Helens, the 
ine falls in the form cf powder from a 
hopper, and is kept in agitation as it falls, 
the chlorine meeting it from below. We are 
informed that the experiments made a short 
time since with this tower-method of 
making bleach, gave results not at all satis- 
factory. 

In a third apparatus of Mr. Hargreaves, 
the lime is placed at the top of a spiral shelf, 
and is moved gradually downwards by 
means of a scraper, which, in its action, 
thus continually exposes fresh surfaces of 
lime to the chlorine, which enters below 
and meets the lime inits descent. By the 
time the lime reaches the bottom, it is sup- 
posed to be literally converted into ‘‘ bleach,” 
but, so far as we can learn, no experiments 
have yet been made with this apparatus. 

In further reference to the manufacture of 
bleaching powder, the following notes by 
R. C. Clapham, relative. to the trade, as 
practised in France, are not without interest. 
The Weldon process is now pretty largely 
used, but at the time of which we are 
writing (1874), it had not come into opera- 
tion. 

Instead of using stills, such as we have 
described in preceding chapters, the French 
used retorts, made of fire-clay, and not 
unlike Wolffs bottles in form. A charge 
consisted of 50 lb. of ground manganese, 
with sufficient hydrochloric acid of 30° to 
32°, and was worked off either by the heat 
derived from a flue, or by steam. In this 


) way @ very complete decomposition of the 


manganese was effected, the chlorine being 
conveyed in glass pipes to the chambers. 
The latter were constructed of stone flags, 
containing a number of shelves, upon which 
the lime was spread, and the absorption was 
not allowed to extend above 32°, which is 
the usual French standard. Many persons 
claim for a ‘‘ bleach” of this strength more 
stability than for stronger ones. 

After observations as to bleach liquor and 
chlorate of potassium, illustrated with for- 
mula, the work states the interesting fact 
that magnesia may be readily obtained by 
simple roasting of the native carbonate 
which occurs in a nearly pure form as Greek 
stone or magnesite. En passant, it may be 
remarked that Epsom salts (Mg SO,) are 
made from this magnesite by the action of 
sulphuric acid. No less than 590 tons are 
made annually in the Tyne district (1867), 
and have an aggregate value of £4,720. 
Epsom salts are also made by Mr. Gamble, 
at St. Helens. 


CHILDREN’S TREASURY AND 
ADVOCATE. 


** The Children’s Treasury and Advocate of 
the Homeless and Destitute.”’ Edited by 
Dr. BARNARDO, of the East End Juvenile 
Mission. Houghton and Co., 10, Pater- 
noster-row ; the Book Society, 28, Pater- 
noster-row. 

Dr. BARNARDO is doing such philanthropic 

and useful work that we cannot help saying 

a good word for this little work, which has 

now reached a high serial number. 


FOREIGN SCIENCE. 


Some more numbers of the little paper, 
Correspondance Scientifique, have reached us. 
With regard to the project for warming the 
2nd and 3rd class carriages of French rail- 
ways, that of M. Guitard and M. Bouley, it 
states that in the Academie des Sciences, ap- 
proval has been expressed as to the ingenuity 
of the system, and as to its being efficacious 
and economical. description of the ap- 
paratus is to appear in that journal. The 
same paper goes fully into the Li¢tar lamp, 
des¢ribed in our last instalment. M. Liétar, 
says the Correspondance, is an intelligent 
Belgian workman, and ‘‘thanks to his inven- 
tion, we have no longer to fear those explo- 
sions, those accidents, and those fires which 
have made so many victims since the adop- 
tion of petroleum lighting.” It goes pretty 
closely into the proceedings of the Aca- 
démie, stating that the decree of the Presi- 
dent of the Republic was received an- 
nouncing the approval of the nomination of 
M. Hebert as member of the Académie in 
place of M. Ch. Sainte Claire, Mineralogical 
Section, M. Hebert being invited to take his 
seat. General Morin presented the 25th 
volume of the ‘‘ Memorial des Officiers du 
Génie (Engineers),” stating that a very 
remarkable work might be read on op- 
tical processes to be employed for pro- 
jecting the electric light long distances. 
There is a long article on legal chemistry, 
or a kind of medical jurisprudence; and on 
alimentary preserved substances. In regard 
to adulteration the following rather quaint 
statement is made. After stating that, as 
they had mentioned above, the introduction 
of sulphate of copper in preserving green 
peas and haricots was only to deceive the 
eye, they add, ‘Our poor humanity is 
so constituted; there are cases where it 
wishes or likes to be deceived. Thus it is 
certain that a person, who is a friend to the 
table of good cheer, would prefer a hundred 
times to eat peas, knowing that they 
contain an infinitesimal quantity of copper, 
on condition that they have an agreeable 
green appearance imitating nature, to the 
same preserves without copper, of yellowish 
appearance.” M. Pasteur, the great chemist, 
says, that of fourteen boxes he bought at 
random, in the districts of Paris, ten con- 


| 

e 
if | 
e | 
8 
ly 
L, 
h 
35 
if 
0 
8 
T 
\= 
n | 
y 
1é 


86 THE SCIENTIFIC AND LITERARY REVIEW. 


June, 1877, 


tained a dix milliéme of copper in the total 
weight. 

. Ledieu has received a prize of 6,000 
francs from the Académie for works on the 
application of steam in the navy. He has 
opened new views on the dynamic theory of 
heat. The Marthyon prize in mechanics has 
been awarded to M. Deprez. Amongst other 
things he recently had an indicator of pres- 
sure constructed, applicable to the most 
rapid steam engines, which protects the 
observer from, even at the greatest speeds, 
errors of appreciation resulting most fre- 
quently from the inertia of the piston of the 
indicator. The employment of this indicator, 
says Cosmos, promises to let us know with 
certainty all the conditions of the distribu- 
tion and detention of steam in the motive 
eylinder of an engine which will make more 
than 250 turns a minute, to the advantage of 
the essential study of. the mechanical and 
physical quantities of steam in the whole 
circumstances of its work of expansion. The 
Lalande prize is given to Mr. Palisa, direc- 
tor of the Observatory at Pola, for the dis- 
covery of nine planets between Mars and 
Jupiter in 1874-5, and rediscovery in 1876 of 
Maia, lost for fifteen years. The centenary 
of Gay-Lessac, the great chemist and phv- 
sician, will be celebrated by a festival, and 
the erection of his statue either at Limoges 
or Paris. Some calculators have been in- 
vented by M. Chambon, which will be of 
service in schools and in the transactions of 
banks. Cosiios recommends the Tachypoly- 
plasiasme (!), saying the success we predict 
for the invention is not imaginary, if, as we 
hope, M. Chambon has the good fortune to 
meet some capitalist disposed to give him a 
generous support in respect of his intelligent 
efforts. L’Abbé Chappey writes that he saw 
the following in the Union de Ouest: The 
American General Berdan, author of a new 
instrument, has just sold to the Prussian 
Government the secret of his new discovery. 
This instrument consists of a telescopic ap- 
paratus which may be applied to cannons 
and guns, and which gives them a sure aim 
at two kilometres, an almost sure aim at 
three kilometres, and something effective at 
4,500 metres. Experience already has 
testified that the use of this apparatus is 
destined to produce a true revolution in the 
art of war, from which serious consequences 
will follow. 


ANNUAL GENERAL MEETING OF 
THE INVENTORS’ INSTITUTE. 


On Thursday, the 24th of May, the fif- 
teenth annual general meeting of the mem- 
bers of the Inventors’ Institute, was held 
at 4, St. Martin’s-place, W.C. The Presi- 
dent of the Institute, Sir Anronro Brapy, 
being in the chair. ‘The meeting was well 
attended, amongst those present exclusive 
of the president, being Messrs. A. J. Mur- 
ray, Dr. J. Me’Grigor Croft, F. H. Varley, 
D. J. McLauchlan, T. Morgan, M. Zingler, 

S. Calley, J. P. Cutts, J. E. K. Cutts, J. 

Newall, T. Blanchett, Mr. F. W. Campin, 

the secretary, and other well-known mem- 

bers of the Institute. 

The proceedings commenced by the 
President calling upon the Secretary, Mr. 
F. W. Camprn, to read the minutes of the 
last annual general meeting, which, being 
done, the same were confirmed by unani- 
mous vote of the meeting. 

The chairman then read the Report of 
the Executive Council as follows :— 

Toe Frrrerentn Annvat Report or tue 
Executive Councin or tue Inventors’ 
INsTITUTFE. 

Ovr annual general meeting has, for the 

third time, to be held whilst Parliamentary 

action on the amendment of the Patent 

Law is subsisting. 

To understand our present position we 


must bear in remembrance that two pre- 
vious years (1875 and 1876) have wit- 
nessed the introduction of Bills professing 
to amend the Patent Laws, and that these 
Bills, after passing through various stages 
in the House of Lords where they were 
introduced, being delayed in the House 
of Commons, when the Session ended 
had not passed into Acts of Parliament. 
The Bills referred to were introduced by 
the Lord Chancellor, who is therefore 
entitled to be credited with the authorship 
of them. 

The Bill (for it was essentially the same 
Bill in each year) contained so many ob- 
jectionable features that though some of 
these were eliminated by his lordship 
during the stages of its progress, yet those 
remaining unaltered were of sucha character 
as to make every well-wisher of the in- 
ventors’ cause feel relieved of much anxiety 
when the end of the Session came, and the 
Patent Bill remained unpassed. 

That the Bill did not pass was mainly 
due to the action of the Inventors’ Insti- 
tute, for although numerous organizations, 
notably the Artizans’ and Inventors’ Patent 
Law Amendment Committee, and various 
public bodies took action against these 
Bills, yet it is not too much to say that the 
Inventors’ Institute was the eflicient guide 
directing their action. 

After two fruitless attempts at legisla- 
tion, many persons were of opinion that 
the Government would do nothing further 
in the matter, and it was almost a surprise 
to find that in Her Majesty’s speech from 
the throne on the opening of the present 
session of Parliament the law of patents 
for inventions was named as one of the 
subjects to be brought before Parliament 
by Government. 

in pursuance of this statement in the 
Queen’s speech the Bill, or rather a similar 
Bill, somewhat modified, was on one of the 
early days of the Session laid before the 
House of Commons. 

This Bill, as introduced by the Attorney 
General, was'undoubtedly a great improve- 
ment upon the Bills of the two preceding 
years, inasmuch as provisional protection 
of not less than one year is to be accorded, 
and for one half the present payment. 
Further, the patent up to and including 
sealing, is to be obtainable at the same 
rate of reduced charges.. And the term 
for which a patent is to be obtainable is 
extended to 21 years, instead of being 
limited to 14, as formerly, which is a great 
boon. 

This Bill, however, is equally objection- 
able with the former Bills as regards the 
examination arrangements; the forfeiture 
of patent for non-user; the complications of 
legal process as regards references, re- 
references, and applications to examiners, 
Crown law officers, the Lord Chancellor, 
&e.; as also the absence of any reduction 
in the deferred stamp duties at the third 
year (£50), seventh year (£100); and the 
imposition of an additional stamp duty of 
£100 at the twelfth year. 

The details of the new Bill having been 
already presented to the notice of the 
members of the institute in the pages of 
its journal (the Screnriric Review) it is 
unnecessary to recapitulate them here. 

The present Bill having many good 
points, which evidently had been imported 
into the measure in accordance with the 
views laid before the Attorney-General by 
the Inventors’ Institute and those who have 


been working therewith, led the Execu- , 


tive Council to determine simply to oppose 
the bad features in the Bill and to work 
for its general modification and amend- 
ment. 

With these. views the Executive Council 
resolved to join a conference called by the 
Society of Arts which was held on the 
6th of March, (adjourned to and con. 
cluded on 9th March, 1877), when Sir A. 
Brady, our President, Admiral Selwyn, Vice. 
President, Mr. F. W. Campin, the Secre. 
tary, Mr. T. Paterson, and Mr. F. H. 
Varley, who has so efficiently occupied 
the position of Chairman of the Executive 
Council in the absence of the president or 
a vice-president and other members, at- 
tended the conference, and there resulted 
from the action there taken that the fol- 
lowing important resolutions were passed : 

1. ‘That this meeting is gratified to per- 
ceive that the necessity for additional Com- 
missioners of Patents is recognised, but at 
the same time it desires most strongly to 
express the opinion that such Commissioners 
should he paid, the meeting being of opinion 
that unsalaried officials cannot be expected 
properly t> perform the important duties 
required of them. 

2. That no adverse report of an ex- 
aminer, even with a right of appeal, ought 
to preclude an applicant from obtaining a 
patent, at his own cost and risk. And 
further, that reports containing opinions 
of Patent-office authorities ought not to be 
made public, but that opportunity should 
be given to the applicant of amending his 
specification, by inserting references to mat- 
ters discovered by the authorities, with a 
definite statement of what he nevertheless 
claims. 

3. That compulsory licenses are not de- 
sirable. 

4. That sub-section 1 of clause 22 of 
the Bill, relating to compulsory working, 
ought to be omitted. : 

5. That the provisions of the Bill, so far 
as they relate to the amendment of speci- 
fications by way of disclaimer, explanation, 
supplement, or otherwise, and to the pro- 
longution of the term of a patent to twenty- 
one years, should be extended to existing 
patents. 

7. That with a view to avoid all obstruc- 
tion to the production of inventions for 
public use by prohibitory taxation, the 
stamp duties on patents in all stages should 
be materially reduced, particularly in the 
initial proceedings, and that it is not desir- 
able that the fees or stamp duties, levied 
on inventors in respect of patents for i- 
ventions in the United Kingdom, should 
materially differ from those in other States 
likely to be competitors in manufactures. 

8. That all reductions of stamp duties 
should be made applicable to all existing 
patents. 

9. That the three last lines of section 23 
of the Bill should be omitted, viz. :—‘ The 
provisions of this section relating to 4 
foreign patent shall extend and apply to 
colonial patent (that is, a patent granted 
any part of Her Majesty’s dominions out of 
the United Kingdom).” 

10. That sub-section 4 of section 23 of 
the Bili should be omitted, viz. :—‘‘ The 
patent shall cease on the cessor of the foreigt 
patent or of such one of the foreign patents 
(if more than one) as first ceases.” 

11. That a deputation be appointed to 
wait on the Attorney-General with a copy 
of the resolutions, and in case he shall not 
accede to the same, then that the Chairma, 
or some other member of Parliament, be re 
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quested to propose in committee amend- 
ments, in conformity with the resolutions. 

The proceedings concluded with a vote 
of thanks to the Chairman, Major Beau- 
mont, R.E., M.P. 

The Executive Council considered that 

this was not all that ought to be done, and 
accordingly Admiral Selwyn was asked to 
prepare a petition to the House of Commons 
of similar tenor and effect to the above 
resolutions. 
This has already been printed in the 
journal (April number), to which those 
who are desirous of obtaining a full state- 
ment of it are referred. 

Various conferences of the council and 
members of the institute have been held 
on the Patent Question, which have 
resulted in the conclusion that it was de- 
sirable that the views of the _ institute 
should be formulated as an Amended Bill, 
which Admiral Selwyn, Vice-President, 
kindly undertook to prepare, and the same 
has been published in the May number of 
the journal as its principal article. 

The present position of the Bill is this :— 

Although frequently placed on Orders of 
the Day of the House of Commons it has not 
yet been proceeded with, and everyone feels 
doubtful whether it will be passed this 
Session. 

Turning from the great question of 
Patent Law Reform, we pass to the other 


nent being the Members’ Meetings. We 
have to remark that these have been quite 
equal to the average. The papers read 
were as follow :— 

By Mr. J. J. Nickoll, ‘*On Signalling 
the Course of Vessels at Sea by the Move- 
ments of the Helm.” 

By Mr. Hough, ‘ On a Plan for Raising 
Sunken vessels from Deep Water.” 

By M. Camille Espir, ‘‘ On a New Ex- 
plosive Compound.” 

By Dr. Macdonald, F.R.S., ‘“‘On the 
Purification of Buildiags by Improved 
Ventilation and Smoke Arrangements.”’ 

By Mr. Carl Peterson, “Jn Arrange- 
ments for Registering Revolutions of the 
Steam Engine.” 

The number of papers was minimised by 
the necessity the Council felt to exist that 
the time and attention of the Institute 
should as far as possible be devoted to the 
Patent Law question ; hence many evenings 
that would otherwise have been occupied 
by reading papers and taking discussions 
thereon have been devoted to the Patent 
Law. All these papers, however, have 
been noteworthy ; that by Mr. Nickoll was 
very interesting, and was delivered toa 
crowded meeting; that by Mr. Hough, 
which was delivered on the same evening, 
was also the subject of much interesting dis- 
cussion. In fact, this meeting obtained 
much notice in the daily press, the 
Standard, in particular, remarking in terms 
of approbation upon the good work the 
Institute was doing by the practical con- 
sideration and discussion of Inventions at 
its meetings. The Executive Council 
therefore propose that the thanks of the 
General Mecting be given to the readers 
of all the papers above mentioned. 

Under the new rules you have now to 
elect one-third, that is, fowr members of 
the Executive Council, who retire by rota- 
tion, but are eligible for re-election. | 

The accounts have been prepared by the 
accountant ; and audited by the two 
gentlemen elected, whose statement will 
be laid before you. 


business of the Institute, the most promi-. 


The total number of members is now 
about 500. We trust that the members will 
see that the great work the Institute is 
doing is worthy of their support ; and that 
this work cannot be carried on without 
monetary assistance. The Council there- 
fore hope that all members will punctually 
pay up their subscriptions ; and that they 
will endeavour to bring other persons in- 
terested in inventions to support the Insti- 
tute by becoming members. 

This report, having been read, was then 
received and adopted. 

The balance-sheet, as prepared by the 
accountant, and audited by Messrs. J. P. 
Cutts and W. Smartt, the auditors, was then 
read by tie Secretary, received, and passed. 

[This balance-sheet can be inspected by 
any member on application to the Secretary. | 

This Report having been read, the Pre- 
sident moved its reception, which, being 
seconded by Mr. Blanchett, was carried 
unanimously. 

The balance sheet audited by the two 
gentlemen appointed by the Executive 
council, as stated in the Report was then 
put in, and on the motion of the President, 
seconded by Mr. Blanchett, the same was 
adopted. 

Mr. Campin then proposed that Sir 
Antonio Brady be re-elected President of 
the Institute, and in doing so pointed out 
that Sir Antonio had been no mere orna- 
mental head of the Institute, but an ener- 
getic and persistent worker in the inventor’s 
cause, always ready to do anything for it, 
and constantly working for its prosperity. 

Dr. J. McGrreor Crorr seconded this 
motion, and Mr. A. J. Murray supported it. 
It was carried unanimously. 

Sir Antonto Brapy expressed his 
willingness to resume the office, and made 
some remarks as to the course he had 
taken to promote the objects of the Insti- 
tute, especially as regarded the Patent 
question, in which he owned. himself much 
indebted to the valuable assistance of 
Admiral Sir J. H. Selwyn. (Cheers.) 
He thought that they now knew enough 
of him to understand that when he under- 
took any office, he meant, as far as health 
and opportunities would allow, to perform 
the duties of that office. He begged to 
thank the members for re-electing him to 
the post of President. 

The Chairman then moved, and Mr. A. 
J. Murray seconded, and it was carried 
unanimously that the Vice-Presidents of 
last year be re-elected, omitting the name 
of the Hon. Algernon Egerton, who had 
signified that as he held office under the 
Government which had now the Patent 
Bill before the House of Commons, he 
deemed it desirable that he should not be 
officially connected with the Institute. 

The PresrpEent then moved, and Mr. F.H. 
VARLEY seconded ,and it was carried unani- 
mously, that Mr. F. W. Campion be re- 
elected to the office of Secretary for the 
year ensuing. 

The Prestpenr moved, and Mr. Corrs 
seconded, and it was carried unanimously, 
that the vacancies in the Executive Council 
be now filled up, so that the list should 
stand as follows :— 

The President. 

The Vice-Presidents, see list hereafter 
given, the Secretary, and as elected mem- 
bers Dr. J. MeGrigor Croft, H. A. Allar- 
dyce, Blanchett, 8. Calley, J. M. Croft, 
Captain Fairholme, R.N., D. J. McLauchlin, 
T. Morgan, A. J. Murray, T. Paterson, F. 
Ransome, M. Zingler, F. H. Varley. 


* It was then moved by Mr. F. W. Campin, 
seconded by Mr. Murray, and carried unani- 
mously, that the present General Council 
be re-elected, wjth power to the Executive 
Council to add to number of the me.ubers 
of General Council. 

Mr. F. H. Varley proposed, Mr. T. 
Morgan seconded, and it was carried unani- 
mously, that the present <Avditors be 
and are hereby appointed Auditors for the 
ensuing year. 

It was resolved, on the motion of the 
President, seconded by Mr. Blanchett, that 
it be an instruction to the Executive 
Council that the consideration of the finan- 
cial arrangements of the Institute be the 
first business at their next meeting. 

A special vote of thanks for the able 
assistance given by Admiral J. H. Selwyn 
to the operations of the Institute was 
then moved by the President, and seconded 
by Mr. Blanchett, and carried unanimously. 

A special vote of thanks was then passed 
to the Auditors, Messrs. J. P. Cutts and 
Walter Smartt. 

Also votes of thanks to the 

President, 
Vice-Presidents, 
Secretary, and 
Executive Council. 

With the acknowledgment of these 
votes the proceedings terminated. 

The list of office-bearers now stands as 
follows :— 

: 

Sir Antonio Brady, President of the In- 
stitute. 

Note.—The Executive Council consists 
of the President, Vice-Presidents of the 
Institute, and the members whose nanies 
are marked * in the foliowing list, those 
names not so marked being members of the 
General Council simply. 

Vice-PrestpEnts.—* The Right Hon. the 
Earl of Caithness; *Sir Thomas Fairbairn, 
Bart.; *Beresford Hope, Esq., -M.P.; 
*His Grace the Duke of Manchester ; 
*Robert Richardson, Esq., C.E. ; *Admiral 
Jasper Selwyn, R.N.; *Sir Fothergill 
Cooke ; *Cromwell F. Varley, Esq., F.R.S., 
&c.; “Henry Bessemer, Esq. ; *C. Williams 
Siemens, Esq., C.E., D.C.L., F.R.S.; and 
Messrs. *F. H. Varley, C.E., F.R.A.S.; 
*H. A. Allardyce ; Alexander Allan, C.E. ; 
P. W. Barlow, C.E., F.R.S.; *W. H. 
Barlow, C.i., F.R.S.; *T. Blanchett; M. 
P. W. Boulton ; *S. Calley; *F. W. Cam- 
pin, F.R.S.L., (Sec.) ; Samuel Chatwood ; 
D. K. Clarke, C.E. ; Dr. Robert H. 
Collyer, F.C.S. ; Samuel Courtauld; H. C. 
Coulthard, C.E.; *Dr. J. McGrigor Croft ; 
Robert Davison, C.E.; William Demp- 
sey, C.E.; *Captain Fairholme, R.N.; 
John §S. Farmer; J. Faulding, C.E.; 
C. Finzel; H. A. Fletcher, C.E., F.R.A.S. ; 
G. W. Hemans, C.E.; W. T. Henley; 
Alexander Mitchell Innes; Dr. H. C. 
Jennings; Dr. P. W. Latham, M.A.; 
Edward Lord ; *D. J. McLauchlan ; Walter 
Macfarlane ; Colin Mather; John Mackin- 
tosh; *Thomas Morgan, A.S.E.; George 
Frederick Muntz; *A. J. Murray, C.E.; 
A. Normandy; *T. LPaterson; W. H. 
Preece, C.E. ; T. W. Rammell; John Rams- 
bottom, C.E.; “Fred. Ransome, C.E.; 
John Saxby; A. Sedley; E. Sonstadt; A. 


Sweet; Berger Spence; Robert Wheble;_ 


Hume Williams; W. N. Wilson; *M. 
Zingler. 
*Secretary.—F, W. Campin, Esq. 
Avpitors.—Messrs. J. Cutts and 
Walter Smartt. 
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MEMBERS’ MEETING AT 8.15 P.M. 

Thursday, 14th May (postponement from 7th May).—‘‘On Indicat- 
ing Correct Time throughout a Building by concurrent opera- 
tion of one Standard Clock Mechanism.” By G. E. Pritchett, 

Models of several important inventions will be exhibited 
at this meeting. This is the last Members’ Meeting for this 
Session. 

Executive Council at 7.30 p.m. 


Subscriptions are payable to Mr. G. A. Srrerron, the Re- 
ceiver, 4, St. Martin’s-place, 8.W., who is the proper official to 
give receipts. F. W. Camprn, Sec. 


N.B.—The movement for the Repvucrion or Parent Stamp 
Dortes 78 still on foot ; those who wish to support it should at once 
communicate with the Secretary. 


Proceedings of the Institute. 


EXECUTIVE COUNCILS. 


No business of importance was transacted at the Executive 
Council on the 26th April. 

At the Executive Council on 10th May, the President, Sir 
Antonio Brady, in the chair. After passing the minutes of the 
last meeting arrangements were made for the annual audit of the 
accounts, and as to the course of business at the General Meeting 
on the 24th May. Afterwards the position of the Patent Question 
in Parliament was considered, when the Council merged in the 
Members’ Meeting, and it was decided that at present no action 
could be taken with any good effect. 

The Executive Council met on 24th May, previous to the Annual 
General Meeting, the President, Sir ANTONIO I aby, being in 
the chair. After the Minutes of the last meeting had been passed, 
the Secretary reported that nothing new had transpired in regard 
to the Government Patent Bill, and that the general opinion 
seemed to be that the state of business in the House of Commons 
would prevent its passing this Session. 

The Executive Council then proceeded to consider the Draft 
Report to the Annual Meeting, prepared by the Secretary, this as 
revised, is given in the account of. proceedings at the General 
Meeting in another column. 

The Annual General Meeting took place on the same day. 


MEMBERS’ MEETINGS. 


At the Members’ Meeting on 26th, F. H. Varley, C.E., F.R.A.S., 
chairman, E.C. In. Inst., presiding, Dr. J. D. Macdonald, F.R.S., 
Deputy Inspector General, R.N., Professor of Naval Hygiene, 
Army Medical School, read his paper on the ‘ Purification of 
Buildings by Ventilation, and Freeing Chimneys from Smoke.” 
This paper is given, with illustrations, in another column. After 
the reading of the paper a discussion ensued, in which the chair- 
man remarked on the great importance of the subject, which he 
thought all present would agree with him in saying had been 
most ably and exhaustively treated by Dr. Macdonald. 

Mr. WALLER said that having had much practical experience in 
matters of heating, warming, ventilating, and smoke dispersion, 
he felt some difficulty as to the advantage of this invention in re- 
gard to chimney tops, for though the arrangement might succeed 
for ventilating shafts, it by no means followed that it would suc- 
ceed for chimney purposes. 

Dr. MACDONALD said the invention had been tried at Netley, 
and no complaints had been made. 

Mr. THICKE, as an Architect, would remark that although he 
should think the invention would prove successful when applied 
to large buildings; yet he felt some doubt as to its applicability 
to ordinary houses. 

Mr. LANDAU, at the invitation of the chairman, gave a descrip- 
tion of his invention, a description of which will be found in 
another column. After some further remarks from various gentle- 
men present, F. W. CampINn, the Secretary, proposed, and Mr. 
T. Morgan seconded a vote of thanks to Dr. Macdonald, which 
was passed with acclamation. A vote of thanks to the chairman 
terminated the proceedings. 


The proceedings at the Annual General Meeting of Members 
on the 24th May, are given in another column. 


Monthly Hotes, 


A Burns Fund is being raised for the erection of a statue to 
the memory of that poet, in Kilmarnock, for which object we 
hear that upwards of £1,400 has been subscribed. 


The Torpedo Question has received much attention from T, 
Brassey, Esq., M.P., (no mean authority), who has published 
some views worthy of serious consideration in the Zimes. 


The Comptes Rendus of the Academy of Sciences, for the 23rd 
of April, is devoted to the prizes decreed by the Académie for 
the year 1876, and to tables of the prizes proposed for the years 
1877 to 1883, occupying altogether upwards of ninety pages. 


The Drapers’ Company, following the excellent example of the 
clothworkers, has made a grant of £1,000 to the Society of Arts 


‘for the promotion of technical instruction by lectures; and they 


also offer prizes to the value of £50 to those who, having attended 
the lectures, shall pass good examinations. 


Important contributions by French scholars on the litera- 
ture of the well-known book, ‘ Kalilah and Dimna,” 
are expected in the course of the year. M.Carriére announces a 
French translation of the Syriac text, according’ to the Pehlvi 
text, edited lately by Prof. Bickel, with a German translation. 
M. Joseph Derembourg, member of the Institute, is preparing 
for the publication of the two known Hebrew translations of it, 
viz., that by Jacob ben Eleazar, a MS. in the Bodleian Library, 
and the anonymous one, a MS. in the National Library at Paris. 
Of the latter, some parts have already been published by M. de 
Sacy and by Dr. Neubauer. Finally, M. Renan, together with M. 
Gaston Paris, both members of the Institute, will give, in the 
twenty-eighth volume of the ‘‘ Histoire Littéraire de la France,” 
a minute account of Raymond de Béziers’ French translation of 
‘“‘ Kalilah,”’ based, 9s it seems, on a Spanish translation. 


The Admission of Women to Medical Degrees at the London 
University, under Mr. Cowper Temple’s Act, which enables 
it to do so without a new charter, has caused the doctors 
to be troubled in their minds about the probable results of 
the measure. We understand that some of the faculty, headed 
by Dr. Quain, have adopted the sensible determination of 
opening the other professions also, so as not to encourage 
undue competition for medical honours. Others, however, 
are still hoping to turn the tide, and 250 medical graduates 
of the University have signed a memorial to the Senate praying 
them to rescind their resolution. This retrograde movement 
it was agreed should be proposed by Sir W. Jenner; the Senate 
to decide between owning that its former resolution was a 
mistake and going boldly forward. The matter will have to be 
discussed in Convocation, and it is expected that a division will 
be taken, and that an unusually large number of graduates will 
record their votes.—<Atheneum. 

The Wigan Mining School has, for many years, been quietly, 
but effectually, imparting a knowledge of those branches of 
science which bear on the practice of coal-mining to the young 
miners of Lancashire. It was announced at the annual meet- 
ing, held on Monday, the 16th of April, that upwards of £7,000 
had been subscribed towards the erection of a new building, and 
that, (the plans being approved by the Science and Art Depart- 
ment), they had obtained the government grant of £1,000 in 
addition. £18,000, Mr. Alfred Hewlett stated, would be tre- 
quired; but he felt certain this sum would be obtained for the 
good cause of advancing coal-mining by the aid of science, 


Technical Education in the City has taken another step 
forward during the past month, a very interesting exhibition 
of inventions connected with shipping, being opened by 
the Shipwrights’ Company, at the Hall of the Fishmongers’ 
Company, (a rich and important Guild) which has heartily 
co-operated in this undertaking. Prizes are offered, the free- 
dom of the Shipwrights’ Company being amongst them. The 
affair is highly praiseworthy, and we hope the Fishmongers will 
hereafter have an exhibition and prizes for fishery, fish-pre- 
serving, and other matters and inventions connected with fish- 
mongery. 

The veteran Spanish poet, Don José Zorilla, lately read before 
a select company of nearly two hundred members in the Madrid 
Athenzeum, some stanzas from his Epic, ‘‘The Cid.”’ He has 
had this poem in hand many years, but, as he desired that the 
subject should be treated with becoming digaity and vigour, the 
manuscript has remained long under revision. The publication 
of this, the poet’s magnum opus, will be at once proceeded 
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UUR SCHOOL SYSTEMS AND PRACTICAL EDUCATION. 


In a former number of the Screnriric Review (December, 
1876), we discussed the subject of Education and Schoolboard- 
im. We now continue the same subject in a wider sense, that 
is, with reference to practical education in general. 


Taking true education to mean the development of the fa- 
culties of each individual so that he may in after-life be able to 
give the utmost effect to any powe~s and bent of mind he may 
possess, we are bold enough to assert that the systems, or 
rather curriculum of education, so called, both in manner 
and kind, cannot prove of any very great advantage to the 
majority of the children of this country, and we opine that 
anyone who will calmly consider all the facts of the case will 
be ready to admit this. For let us fairly enquire what our 
systems of education are, and we shall find them to be pro- 
cesses Of cramming into the brain a knowledge of words, and 
some elementary ideas of some of the branches of knowledge 
usually considered as parts of an educational course. For 
example, to take the case of what is termed a plain 
education—reading, writing, arithmetic, grammar, geography, 
history, and so forth. Now, all these things are of no mean 
value, and some of them—such as reading, writing, and arith- 
metic—we should not be foolhardy enough to deny a position 
which would give them almost the effect of necessities of life 
amongst a civilized people; and as to the others, we would by 
ho means dispute their value. But although tobe a grammarian 
is an excellent thing, and to be well versed in geography and 
history a most desirable thing, yet, looking at the fact that all 
opportunities of making oneself acquainted with these branches of 
knowledge are not cut off, because they may not have been 
acquired at school ; and further, considering the indubitabie fact 


that a child may grow up to be a very skilful artizan, and an. 


industrious, honest, and generally intelligent citizen, without 
possessing anything but the veriest modicum of knowledge of 
such things, they cannot be deemed necessaries of life, but must 
be placed amongst its intellectual luxuries; though in the present 


march of knowledge it must be admitted that they are closely allied — 


to necessaries, though not falling absolutely into that category, 
and the fact that for some persons these branches of knowledge 
stand in a different position to other persons, will in no measure 
alter the case as regards the great maj ority of people. 


The fact is that, after a child has been taught to read and 


initiated into the mystery of manipulating figures, he will, as 


soon as he is introduced into some position in life where he 
finds use for his learning, go on to learn more and more , and 


2. 


: in a much more practical manner than ever he did, or will, at 
school; moreover, if only reasonable encouragement be accorded 
to him, he will enter upon the acquisition of such branches of 
human knowledge as he may find himself to have aptitude for ; 
whereas, if he be kapt at school and made to acquire some fami- 
liarity with branches of knowledge he has a distaste for, yet he 

- Wifl never obtain any real knowledge, and will have simply misap- 


4 “propriated time which could have been advantageously devoted 


to other things. It may be desirable that scions of the upper, 
classes should pass long years at school and college, since they 

can be spared from the office, the counting-house, or the workshop 

but for all the other classes that plan is wasteful and objection- 

able, and in most cases it is by no means equal in real educa- 
tional effect to sending a youth early to the business of life, and 
offering him reasonable time and induvements to pursue at 
educational institutions such, for example, as the Birbeck, any 
courses of study that he may find suited to him, and likely to 
advance him in the walk of life he has to pursue. The mansion- 

like buildings upon which ratepayers’ money is now lavished, 
and the kind of education it is desired by our educational wise- 
acres to be carried forward therein, will, in a great measure, 
be found to be simple waste and extravagance, whereas such 
institutions as above referred to reasonably endowed and en- 

couraged would most certainly advance real practical educa- 
tion. 


The truth is, Education is the word of the day, and people 
utter it who have no more notion of its real meaning than the 
most untutored savage; in poiat of fact, it is very likely that the 
savage would have truer notions of its meaning than many 
of our professed advocates of education, for the savage 
would seek to train a man for useful action in after-life 
by instruction in regard to matters which would be sure 
to have that effect, whereas, our educationalists generally 
desire to afford instruction in such things as they have settled in 
their minds as being of primary importance ; hence it has come 
to pass that we have established an elaborate system of elemen- 
tary public schools that attempt to carry the work of education 
far beyond what is elementary, on subjects that will never be of 
any great practical use to one child in a thousand, and at the 
same time we make no adequate provision for youths upon leay- 
ing school being able to devote themselves to the continuance of 
their education,—a time when their minds are more ready to ac- 
quire knowledge than at an earlier period of their lives. What 
is most wanted is the provision of educational institu- 
tions for our youths, the curriculum of which shall tend 
to impart sound knowledge on scientific and practical sub- 
jects, so that useful information available in the practice of 
arts and trades, and generally advantageous to the mind, may be 
obtained, and a system adopted which shall cause our youths to 
avail themselves of the advantages of these institutions. In 
short, for the want of a better term Technical Schools and Col- 
leges, are the great desiderata, and we feel assured that the 
adoption of such educational arrangements as these will do more 
good than driving all the children into school, and as now seems ~ 
to be thought a fine point of discipline by our very learned 
London School Boardists flogging learning into them when they 
get them there. 
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Proceedings of Sorictics. 


ROYAL INSTITUTION. 

MAy 1st.—Annual Meeting.—W. Pole, Esq., 
V.P., in the chair.—The Annual Report of 
the Committee of Visitors for the year 1876 
was read and adopted. The real and funded 
property now amounts to above £84,000 
entirely derived from the contributions and 
donations of the Members. The following 
gentlemen were elected Officers for the 
ensing year:—DPresident, The Duke of 
Northumberland; 7'reasurer, George Busk ; 
Secretary, W. Spottiswoode; Managers, G. 
Berkley, W. Bowman, Admiral Sir H. J. 
Codrington, Warren De la Rue, E. Frank- 
land, F. Galton, F. Du Cane Godman, C. H. 
Hawkins, T. H. Hills, A. Latham, J. C. 
Moore, W. Pole, Sir W. F. Pollock, Lord 
Rayleigh, and Lord Arthur Russell; Visitors, 
J. R. Andrews, J. F. Bateman, T. Boycott, 
J. C. Burgoyne, A. J. Ellis, W. W. Lloyd, 
V. Pushington, Sir C. H. Mills, Bart., W. 
Newmarch, Col. W. Pinney, Rev. A. Rigg, 
B. W. Smith, T. Sopwith, G. A. Spottis- 
woode, and Sir H. Verney, Bart. 

May 7th.—G. Busk, Esq., Treas. and V.P., 
in the chair.—The following Vice-Presi- 
dents for the ensning year were announced : 
Admiral Sir H. J. Codrington, Warren De 
la Rue, Esq., Lord Arthur Russell, G. Busk, 
Esq., and W. Spottiswoode, Esq. Mrs. J. 
Farmer, Miss C. Alethé Fry, Major-General 
Sir T. T. Pears, Messrs. C. J. Lacy, jun., 
W. A. Mackinnon, F’. Ricardo, and a Wil- 
liams, were elected Members. 


ROYAL SOCIETY. 

APRIL 19TH.—Dr. Hooker, President, in 
chair. The following papers were read :— 
‘*On Putrescent Organic Matter in Potable 
Water,” by Prof. G. Bischof,—‘* On a Cause 
for the Ap}-earance of Bright Lines in the 
Spectra of Irresolvable Star Clusters,” by Mr. 
E. J. Stone,—and ‘‘On Some Figures Ex- 
hibiting the Motion of Vibrating Bodies, 
and on a New Method for Determining the 
Speed of Machines,” by Prot. H. M. M’Leod 
and Lieut. G. 8. Clarke. 

April 26th.—-Dr. Hooker, President, in the 
chair. The following papers were read: 
**On the Nature and Origin of Beds of Chert 
in the Carboniferous Limestone of Ireland,”’ 
by Mr. E. Hull,—‘‘ Researches on Emeralds 
and Beryls,’” Part I1., some of the 
Processes employed in the Analysis of 
Emeralds and Beryls,” by Mr. G. Williams, 
—‘* Preliminary Note en the Otheoscope,” 
by Mr. W. Crookes,—and ‘‘On the Infer- 
ences to be drawn from the Appearance of 
Bright Lines in the Spectra of Irresolvable 
Nebule,” by Mr. W. Huggins. 


SOCIETY OF ARTS. 
AprIL 191n.—F. A. Abel, Esq., in the chair. 
—The paper read was, ‘‘ On Spontaneous 
Combustion in Factories and Ships,” by Mr. 
C. W. Vincent. 

April 20th.—General Cotton in the chair. 
—The paper read was, ‘On Communica- 
tions between Persia and India,” by General 
Sir F. Goldsmid. 

April 24th.—Admiral Ommanney in the 
chair.—The paper read was, ‘‘ On the Re- 
sources of Morocco,” by Dr. A. Leared. 

April 25th.—Gen. Cotton in the chair.— 
Nine new members were proposed for elec- 
tion. ‘The paper read was entitled, ‘‘ Deaf, 
not Dumb,” by Mr. B. St. John Ackers. 

April 26th.—Mr. W. Hartley in the chair. 
The paper read was ‘‘On Phosphor Bronze 
and its Applications,” by Mr. A. Dick. 

May 2nd.—Lord Aberdeen in the chair. 
Ten new Members were proposed for 
election. The paper read was by Capt. 
Tyler, ‘‘On Continuous Breaks for Rail- 
ways.” 

May 4th.—Sir W. Fayrer in the chair.— 
The paper read was ‘‘ Thaumato-dendra, or 
Wonders of Trees,” by Mr. W. Tayler. 

May 9th—Rev. J. Clutterbuck in the 
chair.—Three new Members were proposed 


for election.—The paper read was ‘“‘ The 
Artesian System of the Thames Basin,” by 
Mr. J. Lucas. 


INSTITUTION OF CIVIL ENGINEERS. 
Aprit 24TH.—Mr. G. R. Stephenson, Presi- 
dent, in the chair.—The following papers 
were read: ‘“‘On a Deep Boring for Coal at 
Searle, Lincolnshire,” by Prof. E. Hull; and 
Street Trainways,” by Mr. R. Souttar. 

May ist.—Mr. G. R. Stephenson, Presi- 
dent, in the chair. Sixteen candidates were 
elected, of whom six were Members, viz. : 
Messrs. H. Bramall, J. G. T. Coddington, 
E. B. Forbes, J. Golding, F. C. Liddell, and 
R. C. Patterson; and ten Associates, viz.: 
Messrs. E. W. Brooking, A Grant, A. 
Latham, R. D. M. Littler, A. D. Moullin, 
J. A Mously, W. P. Oak, C. H. Shortt, J. 
J. Tylor, and H. Wilmer. 

May 8th and 15th.—Mr. G. RK. Stephen- 
son, President, in the chair.—A paper by 
Sir G. W. Armstrong, ‘‘ On the History of 
the Modern Development of Water-Pressure 
Machinery,” was read. 


SOCIETY OF ENGINEERS. 

May 7TH.—Mr. T. Cargill, President, in 
the chair.—The following gentlemen were 
elected as Members: Messrs. I’. J. Rowan, 
EK. Keppler, E. Addenbrooke, W. H. Thel- 
wall, F. W. Hall; and Messrs. F. G. Brown, 
F. Sayers, and E. H. Toulmin, as Associates. 
A paper was read by Mr. P. R. Bjorling, 
‘** On Direct-acting Pumping Engines.”’ 


CHEMICAL SOCIETY. 

APRIL 19TH.—Dr. Gladstone in the chair.— 
The following papers were read: ‘‘ On the 
Estimation of Manganese in Spiegeleisen, 
and of Manganese andIron in Manganiferous 
Iron Ores,” by Mr. E. Riley. For estimating 
manganese in spiegeleisen the author recom- 
mends the indirect method, 7.e., estimating 
the iron, adding 5 per cent. for impurities, 
and taking the difference as manganese, for 
accuracy and rapidity ; for estimating man- 
ganese in ores, the author prefers to separ- 
ate the iron as basic peracetate with 
carbonate and acetate of ammonia, and 
precipitate the bromine and ammonia, 
taking care that the ignited precipitate con- 
tains no baryta, zinc,’or lime. For the 
estimation of the iron, a standard solution 
of bichromate of potash yields the best 
results, the iron being reduced with pure 
sulphite of soda.—‘‘ On a Method of Detect- 
ing Small Quantities of Bismuth,” by Mr. 
M. M. P. Muir. The author proposes a 
liquid (Schneider’s reagent) consisting of a 
clear solution of twelve grammes of tartaric 
acid and four grammes stannous chloride in 
caustic potash. One part of bismuth in 
210,000, if warmed to 60-70° C., with this 
reagent gives a brownish colour.—‘‘ On 
Certain Bismuth Compounds,” by Mr. M. 
M. P. Muir. This paper gives an account 
of the preparation, properties, and reactions 
of the ferricyanide of bismuth.—‘‘ Notes on 
Madder Colouring-Matters,” by Messrs. E. 
Schunck and H. Reemer. Munjistin: this 
substance resembles purpuro-xanthic acid 
in its physical properties. Purpurin: a 
pure specimen was examined, and its pro- 
perties are given. Alcoholic lead acetate 
gives, with purpurin dissolved in alcohol, a 
precipitate soluble in excess ; with alizarin, 
a precipitate insoluble in excess. Triacetyl 
purpurin and brompurpurin were prepared 
and analysed by the authors. By heating 
pure purpurin in sealed tubes to 300° C., it 
was found to be partially converted into 
quinizarin. | 

May 3rd.—Dr. Gladstone in the chair. 
The Treasurer announced that £1,000 had 
been placed to the credit of the Society by 
the son of the late Mr. Lambert. The fol- 
lowing papers were read: ‘‘ On some Points 
in Gas Analysis,” by Mr. J. W. Thomas. 
The author finds that nitric oxide is absorbed 
by caustic potash and pyrogallic acid, and 


recommends that a known volume of pure 


oxygen should be introduced after the ab- 
sorption of carbonic acid, and any decrease 
of volume noted as nitric oxide. He states 
that an excess of caustic potash should al. 
ways be present in the alkaline pyrogallate, 
but that too much of the latter should not 
be used. ‘*‘ On the Decomposition of Nitric 
Oxide by Pyrogallate of Potash,” by Dr. 
Russell and Mr. W. Lapraik. The authors 
state the probable action of the above re- 
agent is to convert nitric oxide into half its 
volume of nitrous acid, but that simultane- 
ously another more obscure reaction takes 
place, so that fifty-eight to seventy-six per 
cent. of the gas is absorbed instead of fifty 
per cent. ‘Contributions to the History 
of the Naphthalene Series: No. I. Nitroso- 
8-Naphthol,” by Dr. Stenhouse and Mr, 
Groves. Nitroso-8-naphthol was obtained 
by the action of nitrosyl sulphate on 8. 
naphthol, and purified by conversion into 4 
barium compound, &c. It crystallizes in 
brilliant hydrated yellow needles or anhy- 
drous orange-brown plates or prisms, It 
melts at 109 5°. By treatment with dilute 
nitric acid, mono-nitro B-naphthol is ob- 
tained. By acting onthe barium compound 
of nitroso-8-naphthol with hydrogen sul- 
phide a precipitate is formed, which, by the 
action of potassium dichromate, is con- 
verted into B-naphtha-quinone, melting at 
96°; this substance is interesting as being 
the first instance of two isomeric quinones 
derived from the same hydrocarbon. ‘On 
Asbestos Cardboard, and its Uses in the 
Laboratory,” by Mr. W. N. Hartley. This 
substance resembles thick greyish cardboard 
formed principally of asbestos fibres; it can 
be cut or moulded (by moistening with 
water) into any shape, and is extremely 
useful for crucible supports, muffles, &c. 


GEOLOGICAL SOCIETY. 

Aprit 11TH.—Prof. P. M. Duncan, Presi- 
dent, in the chair. Messrs. J. R. Campbell, 
J. Carter, W. R. Ellis, W. H. Merritt, W. 
Morgans, and EK. A. Parsick were elected 
Fellows. The following communications 
were read: ‘‘Qn Sand-worn Stones from 
New Zealand,” by Mr. J. D. Enys,—“ On 
the Bone-caves of Creswell Crags,” third 
paper, by the Rev. J. M. Mello,—and ‘‘ On 
the Mammal-fauna of the Caves of Creswell 
Crags,” by Prof. W. B. Dawkins. 

April 25th.—Prof. P. M. Duncan, Presi- 
dent, in the chair. Messrs. 8. Bewsher, H. 
G. Bolam, C. Thomas, and J. M’Kenzie 
Knight, were elected Fellows. The follow- 
ing papers were read: ‘‘On the Upper 
Limit of the essentially Marine Beds of the 
Carboniferous System, and the necessity for 
the Establishment of a ‘‘ Middle Carboni- 
ferous Group,” by Prof. E. Hull,—and 
“Qn Coal-Pebbles and their Derivation,” 
by Mr. H. K. Jordan. 

May 9th.—Prof. P. M. Duncan, Presi- 
dent, in the chair.—Rev. E. R. Lewis, 
Messrs. J. Dorrington, E. Penton, jun., 
H. Rosales, and H. White were elected 
Fellows. The following communications 
were read: ‘‘On the Agassizian genera, 
Amblypterus, Paleoniscus, Gyrolepis, and 
Pygopterus,’ by Dr. R. H. Traquair,— 
**Qn the Circinate Vernation, Fructifica- 
tion, and Varieties of Sphenopteris affnis, 
and on Staphylopteris (?) Peachii, Etheridge 
and Balfour, a Genus of Plants new to 
British Rocks,” by Mr. C. W. Peach,— 
‘©On the Occurence of a Macrurous Decapod 
( Anthrapalemon Woodwardi, sp. nov.) m 
the Red Sandstone, or Lowest Group of 
the Carboniferous Formation in the South- 
East of Scotland,” by Mr. R. Etheridge, 
jun,—and ‘‘QOn the Stratigrapbical Posi- 
tion of the Corals of the Lias of the Mid- 
land and Western Counties of England and 
of South Wales, by Mr. R. F. Tomes. 

PHYSICAL SOCIETY. 


APRIL 28TH.—Prof. G. C. Foster, President, 
in the chair.—Mr. W. Ackroyd described 
some methods of studying selective absorp- 
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tion in relation to the doctrine of aggrega- 


tion. Prof. H. M‘Leod exhibited several 
forms of apparatus which he has, in con- 
junction with Lieut. G. 8. Clarke, R.E., 
arranged for determining the speed of ma- 
chinery, &c., from observations made on the 
figures produced by combining their motion 
with that of of a vibrating body. A descrip- 
tion of them has already been communi- 
cated to the Royal Society. 


ZOOLOGICAL SOCIETY. . 


Arrit 17TH.—O. Salvin, Esq., in the chair. 
—The Secretary read a Report on the ad- 
ditions to the menagerie during March, and 
called particular attention to a collection of 
rare Himalayan Passeres, purchased March 
Sth, embracing examples of several orna- 
mental species new to the Society’s collec- 
tion, and two young male Orang-outangs 
(Simia a presented March 13th by 
Dr. R. Sim. e also exhibited and made 
remarks on some young Anacondas produced 
dead by the large female Anaconda pur- 
chased on the 15th February,—and exhibited 
photographs of the young Gorilla in the 
Berlin Aquarium, and made some remarks 
on what, it now seemed certain, was an ex- 
ample of this ape, which was formerly living 
in one of Wombwell’s travelling menageries, 
and was after its death transferred to the 
late Mr. C. Waterton’s collection. Letters 
and papers were read from Mr. W. A. Willes, 
on the endeavours of the Acclimatisation 
Society at Christchurch to introduce salmon 
into New Zealand from the United States,— 
from Mr. W. A. Forbes, on the peculiar 
organ known as the Bursa Fabricii in birds, 
and of its variation and modifications in the 
different genera of the class which he had 
an opportunity of examining,—from M. L. 
Taczanowski, on the birds collected in North- 
Western Peru in 1876 by Messrs. Jelski and 
Holzmann; amongst several new and in- 
teresting forms described was a new genus 
and species of Fringillidsee, proposed to be 
called CGnathospiza Raimondii, — from the 
Rev. R. B. Watson, on the Maderian mollusk 
identified by the Rev. R. T. Lowe as Acha- 
tina folliculus,—from Mr. E. P. Ramsay, 
containing the concluding portion of his 
list of birds met with in North-Eastern 
Queensland, chief'y at Rockingham Bay,— 
from Dr. O. Finsc!:, on the birds collected 
during his recent journey in the north- 
eastern part of Turkestan,—from Professor 
Owen, on a new species of extinct Kangaroo 
of the genus Sthenurus, which he proposed 
to call 8. minor, together with some remarks 
on the relation of this genus to Dorcopsis, 
—by Mr. E. A. Smith, on new species of 
South American Helicide in the British 
Museum,—by the Marquis of Tweeddale, on 
four new species of birds from the Indian 
region; these he proposed to name as fol- 
lows: Z'richostoma leucoprocta, Chrysococcyx 
linborgi, and Pomatorhinus Austenit (from 
Tenasserim), and Brachypteryx Burtont 
from Sumatra),—and by Mr. O. Salvin, 
ohanew genus and species of bird of the 
family Ampelidse, from Costa Rica, and pro- 
posed to*call it Phainoptila melanoxantha. 
May ist.—Prof. Newton, V.P., in the 
chair.—Papers and letters were read: by 
Mr. H. Saunders, who exhibited some nests 
anleges of the Orphean Warbler (Sylvia 
Urpheus), from Malaga, Spain: amongst 
the eggs in each nest were one or two of 
larger size, supposed to be possibly the eggs 
of the Cuckoo; Mr. H. Saunders also ex- 
hibited two skins of Dupont’s Lark ( Certhi- 
‘ida Duponti) from the same locality,— 
by Prof. St. G. Mivart “Qn the Axial 
Skeleton of the Pelicanide,” selecting 
Pelicanus as his type and standard of com- 
parison; Prof, Mivart first compared it, as 
tegards its axial skeleton, with Struthio, 
and the other Struthionide, and then com- 
pared the other Steganopodes with it and 
with one another,—from Prof. M. Watson, 
“On the Anatomy of Heyna crocuta,”’—by 
Mr, A. G, Butler, two Small Collec- 


— 


tions of Heterocerous Lepidoptera, from 
New Zealand,” recently brought to Eng- 
land by Dr. Hector and Mr. J. D. Enys,— 
from Dr. O. Finsch, giving an account of a 
small collection of Birds from the Mar- 
quesas Islands, amongst which were three 
examples of a new species of Kingfisher, 
proposed to be called Halcyon Godeffroyi,— 
from Mr. F. Smith, on four new species of 
Ichneumonide, in the collection of the 
British Museum, amongst which was a new 
Bracon, remarkable for having its ovi- 
positor more than nine times the length of 
its body: this was proposed to be called 
Bracon penetrator, and had been received 
from Yokohama, Japan,—by Prof. A. H. 
Garrod, ‘‘On the Anatomy and Systematic 
Position of the Genera Thincorus and 
Attagis,’”’ which he considered should be 
referred to the Limicolew, in the neighbour- 
hood of Glareola and Cursorius. 


HISTORICAL SOCIETY. 

Apri. 12th.—Dr. B. W. Richardson in the 
chair.—The chairman avnounced that his 
Majesty the King of the Belgians had joined 
the society as an honorary member. Among 
other honorary members enrolle:t by the 
council were Dr. Siegel, of Vienna; Major- 
General J. B. J. Liagre, Secretary of the 
Royal Society of Science, Brussels; Sir J. E. 
Alexander, C.B.; Dr. W. Jelly, of Madrid; 
and Mr. F. De Peyster, President of the 
Historical Society of New York. Eight 
ordinary members were enrolled. A paper. 
was read by the secretary, entitled, ‘‘ Lan- 
cashire in the Reign of Queen Elizabeth,” 
by Lieut.-Col. Fishwick. Mr. H. H. Ho- 
worth read a raper ‘‘On the Early Inter- 
course of the Danes and Franks.” 

May 10th.—Dr. Zerffi in the chair.—The 
Chairman intimated that the King of 
Sweden and Norway had been pleased to 
accept an honorary membership. four 
ordinary members were additted. Mr. J. 
Fisher read a paper ‘‘On Landholding in 
Scotland.” 


PSYCHOLOGICAL SOCIETY. 

Ap’ 1t 19th.—Mr. Serjeant Cox, President, 
ir che chair.—Professor Barrett was elected 
‘1 honorary member. Communications of 
psychological facts were read. Mr. G. 
Harris read a paper ‘‘ On Hereditary Trans- 
mission of Intellectual Qualities.” A dis- 
cussion was taken on Mr. Croll’s paper ‘‘ On 
Psychology Proved by Molecular Motion,”’ 
and was adjourned to the next meeting. 

May 3rd.— Mr. Serjeant Cox, President, in 
the chair.—Mr. Massey read a paper ‘‘ On 
Psychological Experiences,” by an official 
of the United States Government.—A dis- 
cussion was taken on Mr. Harris’s paper on 
Heredity.” 

May 17.—Annual Meeting.—Mr. Serjeant 
Cox, President, in the chair.—The Presi- 
dent, Vice-Presidents, and Council were re- 
elected. Lord Borthwick was elected a 
Vice-President. A resolution was passed 
for the publication of the psychological 
facts and phenomena communicated to the 
Society. A discussion was then taken on 
the paper narrating some experiences of a 
distinguished American, which was again 
adjourned. 


BRITISH ARCHAOLOGICAL ASSO- 
CIATION. 
Aprit 18TH.—The Rev. Dr. 8. Simpson in 
the chair.—In the absence of Mr. W. 
Mooney, a large collection of relics from the 
ancient cemetery, recently discovered at 
Kintbury, near Newbury, were described by 
Mr. Loftus Brock. This graveyard is on the 
slope of a chalk hill on high ground, and, 
although the surface is covered with frag- 
ments of Roman pottery, no relics whatever 
have been discovered in any of the numer- 
ous graves. It is the opinion of Canon 
Greenwell that the interments are of pagan 
Saxon date, and this was generally assented 


to. Mr. Money exhibited some swords | 


found on the site of one of the battles o 
Newbury, and it was noticed that one o 
the objects was a sword-blade of sixteenth 
century date, which had been formed into a 
bayonet atthelater period. Several objects of 
interest were exhibited, including some seals 
by Mr. De Grey Birch ; and the Chairman 
described a remarkable document, recording 
a miracle performed in a church at Cordova 
upon a sick man whilst praying before an 
image. The document, which was signed 
by the Bishop of Cordova, was exhibited 
and it will be reproduced in the Journal. 
The Rev. Prebendary Scarth reported the 
discovery of Roman remains at Charter- 
house, on the Mendip Hills, and sent draw- 
ings. The first paper was by Mr. C. H. 
Compton, ‘‘On the Ancient Forest Laws of 
England.” The lecturer went through all 
the legal authorities, and gave a digest of 
Manwood’s “ Forest Law” from an early 
edition. The second paper was by C. W. 
Dymond, ‘‘ On the Chymoone Cromlech and 
the Mén on the Tol or Holed Stone,” two 
remarkable pre-historic monuments visited 
during the recent Cornish Congress. The 
paper was illustrated by accurate plans, 
which will appear in the Journal. 


ASIATIC SOCIETY. 


Apnrit 16T1n.—Sir E. Colebrooke, Bart., Pre- 
sident, in the chair.—Sir D. Forsyth was 
elected a Resident Member.—Mr. J. W. 
Redhouse read a paper, in which he sug- 
gested the identity of the ‘ zodiacal light ” 
with the phenomenon called the ‘‘ Wolf’s 
Tail” and the ‘‘ False Dawn” in Arabic, 
Persian, and Turkish; which are described 
by Orientals as being seen in the eastern 
sky, in the shape of a tall, slender pillar of 
faint light, a short time before the appear- 
ance of the ‘true dawn” or daybreak. 
‘‘The Hebrew term,” he added, for the 
dawn is rendered by ép6pos in the Septuagint 
which is also the name of the ‘‘ two-headed 
dog of Geryon,” killed by Hercules in his 
Tenth Labour. Can any connexion be 
traced between this ‘‘ two-headed dog” 
(perhaps the zodiacal light of the morning 
and evening) that watched over Geryon’s 
herds under the setting sun, and the ‘‘ Wolf’s 
Tail’ of the Easterns? The Arabic word 
rendered, unequivocally, in Persian by 
‘‘wolf” is also the ‘‘name of a certain 
dog”’ and of ‘‘two different horses.” Do 
the Vedic hymns offer any clue to the solu- 
tion of these myths ? 


QUEKETT MICROSCOPICAL SOCIETY. 


Apri 27th.—H. Lee, Esq., President, in 
the chair. Four Members were elected. 
Communications were received from Mr. W. 
K. Bridgeman, ‘‘ On a New Tinted Glass 
for Microscopical Purposes,” and from the 
Excursion Committee, reporting the results 
of two field excursions. A paper was read 
by Mr. T. C. White, ‘‘On some Personal 
Observations upon Botryllus,” in course of 
which he described certain amzeboid move< 
ments which it was believed had been 
hitherto unnoticed in connexion with the 
genus. 


SOCIETY OF BIBLICAL ARCHA- 
OLOGY. 

May ist.—C. T. Newton, Esq., in the 
chair.—The following papers were read: 
‘*Sur une Stéle Egyptienne du Musée de 
Turin,” by M. F. Chabas,—‘‘ On the Sites 
of Chorazin, Bethsaida, Capernaum,” by the 
Rev. Canon Ridgway,—and ‘‘ On the Stéle 
of Tritisen in the Museum of the Louvre,”’ 
by Prof. G. Maspero. 


THE DICTIONARY OF COOKERY, published - 
by Messrs. Cassell, Petter, and Galpin, 
is now completed, and forms a standard 
authority on a technal work interesting to 
everybody. A sequel serial is to be pub- 
lished by the same enterprising firm. — 
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Our illustration exemplifies a cowl for the 
exhaustion of the vitiated air or smoke, &c., 
and exhibits the details of its construction 
so that they will be readily understood. Its 
lower part consists of truncated cones, which 
are placed one over the other by distance 
pieces or blocks. At the top of these cones is 
placed a number of hollow plates or rings, 
which are separated from each other by dis- 
tance pieces or blocks, so as to allow the 
current of air to pass between the plates. 
These plates or rings are surmounted by 
truncated conical caps, one over the other, 
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LANDAU’S IMPROVED AUTOMATIC VENTILATORS. 


(C), which is provided with a series of 
annular plates, similar to the Ventilating 
Cowl already described, and is closed at the 
end by a solid plate, which has on its out- 
side a knob or handle. This arrangement 
allows the air to enter the room gradually, 
and close to the wall. As the tube C slides 
in the tube A, it is capable of being regu- 
lated to admit more or less air, as may be 
required, or to shut it off entirely. The 
space between the grating and the inner 
tube may be filled with pieces of charcoal, 
for intercepting any impurities, 
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inlets C for the admission of fresh air at the 
lower part of the building. 

No. 2 represents a building consisting of 
several storeys. The best plan for adopting 
the ventilating apparatus, for the thorough 
ventilation of all the rooms, is as follows :— 
Each room is provided with an inlet C, for 
admitting fresh air at the lower part of the 
room. The main ventilating pipe X, which 
is provided with the ventilating cowl S at 
its top, is in communication with every 
room through openings V near the ceilings, 
which may y 
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protected inside the room 


| 
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and are also kept apart so as to allow a free 
passage of the air between the inner and 
outer cap. The inner cap is provided with 


a dome which rests on supports. The dome 
not only prevents down draught, but also 
rain, snow, and other matter from entering 


the ventilating shaft. 


Landau Automatic 


where it is to be fixed, 
what kind of buildings, structures, 
it is to be applied, alth 

is always the same, and very simple. 


The modes of ag ee. the use of the 
entilating Apparatus 

and depend entirely upon 
also as to 
&e., 
ough the 
‘or 


Fig. 16 represents a view of the inlet for 
the supply of fresh air without receiving 
any draught. 

A tube (A), closed by a grating (B), is 
fixed in the outer wall for the admission of 


fresh air. In the tube A slides another tube 


instance, 

No. 1. represents a view of a structure 
only one storey high, as in churches, school- 
rooms, theatres, halls, &c. In this instance 
the best plan would be to fix the ventilating 


| cowl A in the middle of the roof B, and the 


perforated cornices, so that the whole of the 
vitiated air of each room passes upwards 
through the perforated cornices in the opel 
ings V, where it gets drawn off above by the 
action of the cowl. Sometimes the pipe 
can be dispensed with, but then the opening 
V at the upper part of each room should 
provided with a horizontal ventilator for the 
exhaustion of the vitiated air, as shown ™ 
No. 3. 

No. 3 represents a view of an arrangeme 
for adopting the Landau Automatic pes 
lating Apparatus for the purpose of vel 
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lation of w.c.’s, soil-pipes, drains, etc. 
Every w.c. is provided with an inlet C for 
the admission of fresh air at i's lower part. 
The upper part of every w.c. is connected 
with a horizontal ventilation V for the ex- 
haustion of the vitiated air, and the soil-pipe 
P, which is connected with the drain D, is 
in communication with another pipe X, 
which is provided with a ventilating cowl S. 
at its top for exhausting the foul gases. 

The principle of this arrangement is to 
cause a regular circulation of air through 
all communications therewith, so that all the 
yarious traps connected with house-sinks, 
w.c.’s, pantries. etc., are relieved of pressure 
from the drains; the ingress of sewer gas 
into the house is rendered well-nigh impos- 
sible, and it will effectually relieve over- 
charged drains and prevent the accumulation 
of stagnant gases. 

The same Automatic Ventilating Cowl 
is successfully adapted for correcting the 
great nuisance of smocy chimneys, and 
there is no hesitation in saying that this 
cowl will correct the worst of smoky 
chimneys, which smoke from the effect of 
wind or in consequence of a descending 
current, and this will be corrected by placing 
the cowl on the top of the chimney shaft, 
where it can be easily fixed by an ordinary 
builder. But of course it must be remem- 
bered that sometimes it is necessary to 
correct the fire-grate by contracting its 
openings as well—not only the top of the 
chimney, especially when the room is badly 
supplied with fresh air for ventilation, 
which will cause the chimney-shaft to be 
converted into an inlet (while it ought to be 
an outlet only) of air into the room, and the 
air brings the smoke with it into the apart- 
ment. In this case it will be necessary, 
besides the fitting of the chimney cowl, to 
provide for a special and plentiful supply 
of fresh air to the fire-grate. The adoption 
of this Automatic Chimney Cowl is there- 
fore affirmed by the inventor to be of great 
advantage to all who value perfect ventila- 
tion, health, comfort, and economy. 


PURIFICATION OF THE AIR IN 
BUILDINGS BY VENTILATION 
AND SMOKE REMOVAL. 


By Dr. J. D. Macponatp, F.R.S., Deputy 
Inspector of Hospitals and Fleets. 


Dr. Macdonald commenced his paper, 
which was read at the meeting of the In- 
ventors’ Institute, on 26th April, 1877, dy 
stating that the principles of ventilation 
were founded upon a knowledge of the 
physical constitution of the air we breathe, 
and he then entered fully into the con- 
sideration of the various constituents of the 
atmosphere, and the respiratory processes 
of animals and plants. As to the former, 
he stated that the elements essential 
to the respiration of animals were :— 
l. oxygen, by volume 20°8, by weight 
23,.—2. Nitrogen, 29°2, by weight 77. 
Carbonic acid was noticed as existing in 
the atmosphere as a product of combustion, 
respiration, and decay of various kinds, 
besides having a terrestrial source, as in 
Prymont, the Grotto del Cane, and in the 
coal measures under the name of choke 
damp. The inhalation of carbonic acid 
is fatal, as acting indirectly by causing 
spasmodic closure of the glottis, hence the 
use of cold affusion in cases of so called, 
posoning in this way. After very fully 
considering the question of carbonic acid, 
Dr, Macdonald remarked, that as water 
Was a necessary part of the atmosphere 
ammonia evolved by the putrefaction of 
uitrogenised organic substances, was ab- 
sorbed by rain water, and thus conducted 
to the earth, forming part of the plant 
food. He mentioned that white clay, which 


is sesquioxide of iron, is found, when 
heated, after sufficient exposure to the air, 
to give out large quantities of ammonia. 

Dr. Macdonald then referred to the 
presence of organic matters in the atmo- 
sphere, stating that there could be no 
doubt that the germs of infusioria and fungi 
are frequently very widely distributed 
through the realms of air, and there is 
good reason to believe that every shower 
of rain is highly charged with them. Many 
curious facts in connection with this subject 
appear to give colour to what has been de- 
nominated the spore theory, of at least, 
some epidemic diseases. 

Strong winds often carry up dust and 
finely divided inorganic matter to a con- 
siderable height in the atmosphere, as also 
to very great distances in the horizontal 
direction. In illustration might be 
mentioned, the muddy rain of the Mediter- 
ranean, in which even new forms of 
Diatomaces were detected by Ehrenberg, 
and what are known as “ southernly 
bursters and brick fielders,” at Sydney, 
New South Wales, by which even coarse 
sandy particles are carried across the har- 
bour in clouds, and distributed over the 
neighbouring country. 

The infectious nature of some diseases is 
unquestionably due to the actual emanation 
of organised particles from the affected 
parts, as for example, from the eyes, in 
case of purulent opthalmia, and their 
consequent fortuitous deposition upon the 
healthy and absorbing membranes of those 
coming within range. The simple force of 
evaporation is quite enough to carry 
Bacteria and infusorial animalcules into 
the air, and owing to the same cause, 
even pus corpuscles have been de- 
tected in an opthalmic ward by Ersett. 
Dundas Thomson detected the presence of 
epithetial cells in the air of a cholera ward 
as early as 1849, and subsequently in 1854. 
The organic matter accumulating in ill- 
ventilated and neglected wards may con- 
sist of nearly 50 per cent. of epithelium 
and pus corpuscles. 

The physics of the atmosphere afford us 
the leading principles of ventilation, and 
the ventilation of the globe itself is the 
grandest lesson that can be taught in this 
important branch of science. The beauti- 
iul scheme devised by Lieut. Maury, of 
the U.S. Navy, gives at once the most 
comprehensive and satisfactory view of the 
subject, which was explained at length by 
the lecturer. Along the equator we have 
a belt of calms of several degrees in width, 
in which the air heated and expanded under 
a vertical sun, becomes specifically lighter, 
and ascends into the higher regions of the 
atmosphere, and then overflowing north 
and south, passes over the trade winds, 
which flow in from either hemisphere, 
and descending towards the surface of the 
earth, in latitude about 30°, then crossing 
the winds coming from the poles, in what 
are called the horse latitudes, proceeds con- 
verging towards the poles as a surface wind, 
when it again ascends, and proceeding to- 
wards the equator, descends through the 
calms of Cancer and Capricorn, and asa 
surface wind forms the trade winds before 
referred to. 

When a good current of air can be es- 
tablished in any fixed locality, the renewal 
of the contained air will thus, of course, be 
ensured so that if any persistent source of 
contamination should exist in it, the 
poluted air will be carried off and replaced 
by a fresh supply; but sometimes in our 


efforts to bring about a state of things like 
this we develope draughts or concentrated 
currents of air in definite directions, which 
are now and then attended with such bad 
consequences that the remedy becomes 
worse than the disease. 

The motion of the air constituting ordi- 
nary winds is of the utmost importance as 
being essential to the most simple and 
natural furm of ventilation. While con- 
sidering the mode in which the ventilation 
of the globe we inhabit is provided for, we 
found that heated air having become ex- 
panded, and of lower specific gravity will 
take an upward course, to be replaced by 
colder and denser air, which will descend 
or pass horizontally, as the case may be, 
to fill up the space originally occupied, 
which would otherwise become a partial 
vacuum. This problem is thus reduced to 
a difference in weight in two neighbouring 
columns of air, as a source of motion, the 
lighter ascending, and the heavier descend- 
ing, and of which we have great natural 


examples, suggesting the artificial employ-. 


ment of heat to effect an interchanging 
movement. The Punkab, the revolving 
fan, the Archimedian screw, and the 
Piston afford us the more usual means of 
developing an active circulation of air. 

It is a question whether it may be better 
to force fresh air into circumscribed spaces 
on the plenum principle, or to attempt the 
rcmoval of the foul air by extraction. 
There is this difference, however, that in 
the former case the tainted air must suffer 
dilution or diffusion before it can pass off, 
whereas, by the latter mode it is drawn up 


| through a definite channel, and diffused in 


the external air. All evidence of a recent 
kind is in favour of extraction, as com- 
pared with propulsion, or the plenum 
principle, and further, that both ingress 
and egress must be provided for to imitate 
open air conditions in circumscribed spaces. 
If a human being were confined in asmall 
chamber unfurnished with an opening for 
the ingress or egress of air at every expira- 
tion, he will expell a volume of moist 
warm air, deprived of much of its oxygen 
and charged with carbonic acid. This 
being in an expanded state, will first rise 
to the ceiling; but after a while having 
suffered sufficient condensation, it will 
commence to descend, and it is easy to 
perceive that the persistence of this state of 
things must soon bring about a fatal issue. 
If, however, a single opening be made in 
the upper part of the chamber, we only 
delay the process, for although diffusion is, 
to a certain extent, favoured in this way, 
if the opening is not sufficiently large the 
amount of foul air will steadily increase 
until life can no longer be sustained. 
Still, further if provision is made for in- 
gress and egress by two distinct openings, a 
very trifling circumstance is usually suffi- 
cient to determine an up draught in one or 
the other. Several forms of aspiratory 
cowls were exbibited, and the lecturer 
gave a brief description of the ‘‘ Twin-fan 
Ventilator” and the Double Ventilating 
Shaft. 

The above appliances, in combination, 
form a most complete apparatus for venti- 
lating purposes, but they require separate 
description, in order that the principle 
upon which tiey ate constructed may he 
properly understood. The same references 
will apply to the several accompanying 
figures. 

I.—Of the ‘‘ Twin-Fon Ventilator.””— 
This consists of three essential parts, viz., 
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“ Motile Fan,” (1), revolving with the 
wind, by which motion is communicated to 
an “ Aspiratory Fan,” (2), placed beneath 

t on the same axis, and a “ Self-Adjusting 
Cap,” (3), so contrived as to direct the 
wind upon the ‘‘ Motile Fan” to the best 
advantage. 

(1)—The ‘‘ Motile Fan,” is composed of 
several concave blades or cups, upon a 
transverse circular plate, or fixed at equal 
distances round the axis. In the amount 
of resistance offered to the wind, the con- 
cave side of each blade exceeds the convex 
by about one fourth, so that motion in one 
direction only is determined by this 
differenee, as in the case of the anemo- 
meters in ordinary use. 

(2)—One side of the lower or “ Aspira- 
tory Fan” is turned downwards over the 
mouth of the air shaft, while the other 
side is. cut off from the external air by the 
before-mentioned circular plate between it 
and the upper or ‘* Motile Fan.”? The ex- 
haustive action of the ‘‘ Aspiratory Fan”’ 
is, therefore, confined to the air within the 
shaft, which is thus elicited and thrown off 
in all directions by centrifugal force. 


— 


r 
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‘ and its upper border connected with 6, but in B 


‘* and C with the base turned upwards, leaving an 
._ interval between its upper border and 6 for the 
-+ passage of air, and between its own border and the 
5.—Transverse Piece and Socket for lower pivot 


1.—The Motile Fan. 
2.—The Aspiratory Fan. 
3.—The Self-Adjusting Cap. 
4,.—The Spindle or Axis. 


of the axis. 
6.—Circular Plate between the Fans. 
7.—Conical band, in A, with its base downwards, 


(3)—The Self-Adjusting Cap”’ is con- 
structed with the view of still further 
counteracting the resistance of the convex 
side of the motile blades, by interrupting 
the wind which would otherwise tell upon 
them to a disadvantage. To effect this, the 
alternate quarters (a), of the Cap are closed, 
and help in the necessarily oblique position 
by a transverse symmetrical vane (b), at 
the top; by which also the cap is hung 
upon a central pivot. The concave side of 
each motile blade is thus alone exposed to 
the wind, while the convex side comes up 
under one of the closed quarters of the 
Cap (a), with much diminished resistance. 
Moreover, the closed off quarter of the Cap 
is so arranged as to reflect the current of 
air in the direction of the movement, and 
thus sup)lement the primary force. 

(4)—T ie accessories worthy of notice are 
two cross rods, bent twice at right angles, 
which form a frame-work carrying the 
pivot for the Cap in the centre above, and 
beneath this, the socket for the upper 
pivot of the fan spindle. The lower pivot 
of the latter works in a socket (5), ona 
transverse piece within the shaft. 


TO THE FIGURES. 


+ of the Shaft for the drainage of moisture. 
.—The Air Shaft. 


9 and 10.—Fig C, the Syphon and Pan respec- 
tively. 


Of course, a propulsive effect will be pro. 


duced by inverting the ‘‘ Aspiratory Fan,” 
and introducing it within the space to be 
ventilated, which is also provided for in 
the terms of the patent. 


II.—Of the Double Ventilating Shaft.” 


—The more we study the subject of venti- 
lation the more clearly we perceive it to be 
necessary to make provision for the ingress 
of fresh air, as well as for the escape of 
that which has been rendered impure, 
With either alone, ¢.¢., ingress or egress, 
the system must be imperfect, but with 
both, on a suitable scale, the ventilation of 
enclosed spaces will be made more nearly to 
resemble open air conditions. 
hint may be derived from Nature to the 
same 
mollusca breathe in water, their respiratory 
currents enter and pass out by distinct 
channels or syphon tubes, and the move- 
ment is effected by mechanical means, 
namely, the action of vibratile cilia. Several 


Indeed, a 
effect, for although the bivalve 


attempts have been made to obtuin this 
result in a single apparatus. Thus, in 
Watson’s principle, as in the ventilation 
of mines, a suitable septum in a tube 
divides the incoming from the outgoing 
current. In McKinnell’s scheme an inner 
tube serves as an uptake, while an outer 
one conveys fresh air to the space to be 
ventilated; and a modification of this is 
occasionally seen, consisting of one tube 
within another, respectively surmounted 
by an aspiratory, and an indraught cowl. 
The plan which is now to be explained, 
however, differs from all others in having 
a central aperture of ingress as well as of 
egress, the intermediate portion of the 
main shaft being divided by a septum 
into two equal parts. By this ar- 
rangement a larger area is made, both for 
the escape of foul, and the entrance of fresh 
air, so as to facilitate the process of inter- 
change, the aperture of ingress above, and 
that; of egress below, including the whole 
circumference of the main shaft. The lower 
inlet may be expanded and perforated like 
the rose of a watering pot, or furnished in 
some simple way, so as to bring it under 
control and moderate the effect. 

Of the various purposes to which this 
system may be applied, two or three merit 
notice at present. 

When an aspiratory effect alone is re- 
quired, the form shewn in Fig A may be 
used, with, or without the Self-Adjusting 
Cap. This form would be also well suited 
for the cure of smoky chimneys when the 
wind from some local cause exhibits 4 
downward tendency; but under mor 
ordinary circumstances, the form Fig B 
would be preferable, for in this case the 
movement is all in an upward directiot, 
and the ascent of the smoke is unimpeded 
by any necessitated deviation from 1 
natural course. 

Fox the ventilation of soil pipes (a most 
important application of the ‘ Twin-Fa 
Ventilator,”) the arrangement shewn 2 
Fig C will be most effective. 

In a hygenic sense, the subject of house 
drainage is one of growing importance, 5 
intimately connected as it must always be 
with increasing population. But, whatever 
system of drainage is adopted, it is quite 
certain that the thorough ventilation of the 
soil pipe is so indispensable that more 
less ill health and discomfort must o 
necessity attend the neglect of it. Nor 
this the less certain because it is so lightly 
considered by the public in general. In 

rural districts, where no common system of 
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sewage exists, the evils referred to are so_ 


obvious that water-closets are usually 
placed altogther outside the house; and 
when they are permitted to be within the 
walls, the fact will be sure to make itself 
evident under certain circumstances, as in 
changes of weather. On the other hand, 
even should there be a common system of 
sewerage, with the free intercommunication 
of the houses thus established, but little 
improvement will be effected in the dis- 
comfort, and in the event of specific 
diseases appearing in the locality, the 
probability of its spreading far and wide is 
much increased. In some seaport towns, 
eg., Scarborough and Southampton, at 
certain times with the returning tide, a 
liquid piston, so to speak, ascends the main 
sewer, carrying the foul air before it, which 
is injected so forcibly into the conduits 
leading from the houses as to bubble through 
the water in the closet pans. Indeed, this 
was notably the case in certain houses 
which were visited with typhoid fever. 
Now all occurences of this kind would be 
obviated by fixing a ventilating tube into 
the summit of the soil pipe end of the 
syphon in the closet after the manner 
shewn in Fig C, surmounting it with a 
miniature ‘‘ Twin-Fan Ventilator” at the 
top of the house, clear of all the windows. 
This method, by practical trial, has already 
proved to be satisfactory in every case in 
which it has been adopted. 
APPARATUS FOR LIGHTING, WARMING, 
& VENTILATING RAILWAY CARRIAGES. 
The defective ventilation of railway 
carriages is a matter of experience, not only 
in close and sultry weather, when there is 
little or no circulation of the air, but, 
under the very opposite conditions, when 
cold irregular currents discomfort the 


passengers, though still, strange to say,. 


there is an insufficient supply of pure air; 
and oniy a partial removal of that which 
has already served its purpose in respiration. 

Under existing circumstances, no benefit 
whatever is derived from the heat of the 
lamps as an auxiliary to the ventilation, for 
even the air required for combustion is 
supplied from without, and the lamp-bowls 
aremade to fit the openings that receive 
them so closely as to preclude the escape 
of much air from the space below. Several 
leasons may be adduced for this, viz., to 
economise space, to preserve the integrity 
of the carriages as much as possible, to pro- 
tect the lamps from the interference of the 
public, and to prevent, the entrance of 
moisture, Now all the desiderata just 
mentioned have been duly borne in mind 
while the apparatus, presently to be de- 
scribed, was being planned, with the ad- 
ditional purpose of improving the ventila- 
lion, by taking advantage of the extract- 
lug and warming properties of the: heat 
evolved by the lamps, and the wind 
power. generated by the motion of the 
carnages themselves. By this latter 
power fresh air is impelled down an inlet 
tube (see Fig 1) over the heated surface of 
the lamp funnel and reflector, and delivered 
with its chilliness removed into the interior 
of the carriage. 

The vitiated air, on the other hand, ascends 
‘round the inlet tube, and meeting with the 
products of combustion, is driven off by the 
‘Twin-Fan Ventilator * surmounting the 
arrangement. 

When the lamp is not required, the ven- 
hiation will still be effective without it, 
and if the action is excessive, it may be 
thecked immediately by ‘locking the fans 


and closing the inlet. Every essential part 
of the apparatus is, therefore, quite under 
control; but the locking of the fans, and 
turning on or off the gas can only be done 
by one of the company’s attendants. The 
scheme of arrangement may be now more 
particularly described, with the aid of the 
accompanying diagram, giving an elevation 
of it, on a scale of four inches to the foot ; 
or one-third the natural size. 

The lamp-bowl (19) is of simple 
rounded form, so as to cast the light evenly 
in all directions. The flanged rim rests on 
a metal ring, sustained by four short verti- 
cal rods (20), secured at equal distances 
around the lower border of the opening. 
The gas pipe (21), with its cock just above 
the roof, having tiaversed a passage in 
in the wood-work, enters the bowl on the 
corresponding side. So far the apparatus 
may be regarded as fixed, requiring no re- 
moval, except for repairs (as in Fig 2 B). 
All the other parts, however, are remoy- 
able as a whole, consisting of the reflector 
(16) and chimney (15) of the lamp, occupy- 
ing the interior of the downcast tube (12), 
and its lower expansion (13), the principal 
shaft (8), and finally the Twin-Fan ”’ 
above, with its accessaries, The upper 
mouth (10) of the inlet tube is turned 
forwards to receive the current of 
air, which is warmed in its passage over 
the heated surface of the lamp-funnel and 
reflector, and flows, without sensible 
draught, into the breathing space. A large 
area is afforded for the escape of impure 
air around the inlet tube, above its expan- 
sion; but this latter, it will be readily 
seen, must reach at least one inch below 
the lower margin of the opening in the roof, 
or it would materially encroach upon the 
outlet. Here we have a practical difficulty 
to overcome, in reference to the position of 
the lamp, for it is desirable that it should 
not be brought down so low as to incom- 
mode the passengers. 

Now, although the existing opening 
which is about 84 inches in diameter, need 
not be exceeded, it might be raised at least 
three inches in the circular area of a foot 
or 14 inches in diameter, which would not 
only also raise the position of the lamp, but 
give more room for the passage of the ven- 
tilating currents in both directions above 
the rim of the bowl. This concession, 
which would be comparatively inexpensive, 
would render the whole apparatus more 
effective, and detract but little, if anything, 
from the integrity or general strength of the 
roofing. Moreover, the size of the lamp- 
bowl might be somewhat reduced, and thus, 
further the same end with, probably, no 
disadvantage whatever. The accompanying 
diagram will afford any additional informa- 
tion that may be desirable in reference to 
this scheme. Of course, if extraction alone 
were considered sufficient, no change of 
any kind, except for the gas arrangement, 
need be made. A reflector of 7 inches in 
diameter would have a margin of 18.25 
square inches, so that the lamp might be 
only let down through the opening, so far 
as to make the reflector effective. A very 
considerable area would be thus provided 
for the escape of vitiated air, besides that 
consumed by the lamp, or carried off with 
the products of combustion. By restoring 
the simple curve or lines of the roof, draw- 
ing up the lamp, and omitting all the parts 
numbered from 9 to 14 in Fig 1, a good 
idea of the plan here suggested, and shewn 
in Fig 2, may be formed. 

For smoking carriages it would be invalu- 


able, and indeed, under any circumstance, 
no more potent means of ventilation, could 
be employed, than the combination of the 
extractive power of heat with that of the 
rotatory fan, and this without further cost 
to the Company adopting it than the pri- 
mary outlay for the apparatus. 


EPITOME OF THE NEW 

PATENT LAW. 
THE new German Imperial Patent Law has 
just been passed by the “‘ Reichstag,” and 
will come into force on the 1st of July, 1877. 
This new law puts an end to the confusion 
concerning patents in Germany, that has 
hitherto existed, there being at the present 
time 21 different states granting patents of 
their own. These will be all embraced under 
the one law after the Ist of July. 

Pharmaceutial compounds, medicines, ali- 
mentary preparations, and chemical products 
cannot be patented under the new law. But 
the processes by which these articles are ob- 
tained can be patented. An invention must 
be novel and not have been introduced to the 
public, so that another person could practise 
the same. Imported inventions are not 
patentable, except by the real inventor. 
This new law makes it unlawful to manu- 
facture a patent article, to import the same 
from another country, or even to use a 
patented machine, tool, apparatus, or pro- 
cess. But anyone having an invention in use 
cannot be prevented from continuing to use 
the same. 

Fifteen years is the term of patent. 

The TAXES are 50 marks (£2 10s.) for the 
first year, 50 marks (£2 10s.) for the second, 
100 marks (£5) for the third, and so on, with 
an addition of 50 marks per annum; thus a 
15 years patent costs 5,300 marks (£265). 
Patents of addition are granted at a cost of 
50 marks. The taxes may be paid three 
months after date. 

The cancellation of patent rights may be 
effected by the Government after three years, 
if the invention has not been carried into 
operation to a proper extent, orif the inven- 
tor has not taken the necessary steps to 
carry the patent into effect, or if he refuses 
licenses to others who offer a fair royalty, 
and it is advisable for the public good to 
grant such licenses. 

Anyone having obtained a patent for im- 
provements on a patented article, and 
wanting a license from the first inventor, is 
obliged to give the latter a license for his 
improvements. Foreigners must empower a 
German citizen to make their applications. 

EXAMINATION of applications will be made 
by the patent commissioners and experts ap- 
pointed for this purpose. But appeul can be 
made in case of refusal to a special commis- 
sioner, and from him to the Jmperial Court 
at Leipsic. In the case of poor inventors the 
payment of taxes can be postponed for two 
years, or altogether remitted. 

SPECIFICATIONS aud drawings, which have 
to accompany applications, can be inspected 
immediately after the application; and on 
account of this patents should be taken in 
other countries first. Opposition, it would 
seem, can be made to grant of patent. 

PUBLICATION OF PATENTS takes place on 
issue ‘thereof, a short specification of the 
same having to be published in the Patent 
Journal. Before the lapse of a patent 
notice has to be given to the inventor, anda 
proper time allowed him to fulfil the require- 
ments of the law. Infringements of patent 
rights are punished with a fine up to 10,000 

marks (£500), or imprisonment not exceed- 
ing one year. 
Marking articles patented, which are not, 
is punished with a fine of 150 marks (£7 10s.) 

At the publication of the invention, any- 
one, thinking he has a prior right, may enter 
an opposition, which is then examined in 
the presence of those concerned. 


GERMAN 
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| DIRECTORS, 
J. E. K. CUTTS, Esq. J. P. CUTTS, Eso. 


T. MORGAN, Esq. 


STANDING COUNSEL FOR PATENT LAW MATTERS. 
F. W. CAMPIN, Esq., Barrister-at-Law, F.RS.L. 


AUDITOR. 
RICHARD COCKER, Esq. 


BANKERS. 
LONDON AND WESTMINSTER BANK, St. James’s Square. 


SCIENTIFIC REFEREES. 
JOHN WOODHOUSE, Esq. C.E., and M.E., &e. | Apu. J.. H. SELWYN, R.N., &e. 
ROBERT RICHARDSON, Esq., C.E., &e. | DESMOND GERALD FITZGERALD, Esq., Electrician. 
Dr. B. H. PAUL, F.C.S. | 


This Association was established in the year 1867, for the purpose of simplifying, cheapening, 
and expediting as far as possible the proceedings attending THE OBTAINING OF PATENTS 
FOR INVENTIONS and their commercial development. 


Several leading members of the Inventors’ Institute, coming daily in contact with Inventors, whose wants and difficulties were daily pressed on thelt 
attention, formed themselves into this Association, entitled ‘‘ The Inventors’ Patentright Association, Limited,’ in order to supply Inventors with the best 
‘and most reliable information and advice—to provide skilled references on q‘iestions of science and manufacture—to render legal processes for protecting and 
maintaining patent rights safe, cheap, and ready—and to aid Inventors in bringing their inventions into practicable and profitable shape. To carry out thes 


views, the following are the 
OBJECTS OF THE ASSOCIATION. 
To obtain Patents for Inventions in this and other countries. To aid in Selling and Licensing Patented Inventions. 
‘To Register Designs. To furnish advice and professional Assistance in developing Inventions. 
To aid in forming Public Companies, and in Publicly introducing To collect Evidence, arrange Arbitrations, and otherwise assist Inventors 
Patented Inventions. in maintaining their rights. 


N.B.—To Members of the Inventors’ Institute this Association offers special privileges in the obtaining of Patents 
both in this country and in all parts of the world. 
THOMAS MORGAN, Secretary, 21, Cockspur Street, Charing Cross, Londer: 


A Handbook furnished gratis on application to 
London: Printed by H. W. Fosrer, 14, Fetter Lane, Fleet Street, E.C.; and Pyblished for the Proprietors at 21, Cockspur Street, Charing Cross; and Sold by W. Ks*? 
e' Ses on, Sppeenacter Row, and Sampson Low, Son, & Marston, English;/American, and Colonial Booksellers and Publishers, Crown Buildings, 188, Fleet Btreets 
on, Ve 
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